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CORRECTIVE MAINTENANCE FLOW DIAGRAM 
re a eS, 


Ui66GEM COMPUTER DIAGNOSTICS REV. 103 VERSION 


THE FOLLOWING U1466@EM COMPUTER DIAGNOSTICS ARE INTENDED TO REPLACE THE 
DIAGNOSTICS CONTAINED IN TEM 1427-0001-4 SPERRY UNIVAC U16@@ TECHNICAL 
MANUAL, CHAPTER 11, VOLUME FOUR, PARAGRAPH 11-19. ALL PARAGRAFHS REFERENCE! 
IN THIS DIAGNOSTIC FROCEDURE REFER TO THAT FUBLICATION, ie, FOR FAULT 
FINDING FURFOSES AND ERROR REFERENCING. 


ALL OF THESE DIAGNOSTICS HAVE BEEN UFDATED TO REV.103 STANDARD TO DATE 
JANUARY 1988. 


DIAGNOSTICS COVERED IN THIS SECTION 


POWER ON PROCEDURE 
MICRO DIAGNOSTIC PROCEDURE 
U1600 DIAGNOSTIC LOADING PROCEDURE 
CF/MEMORY DIAGNOSTICS 
1/0 DIAGNOSTICS 
OFTIONS DIAGNOSTICS 


A 


U1666 DOCUMENTATION -INDEX. (PX 12237 ) 


THE FX 1 


°7 MANUALS ARE DIVIDED INTG SIX VOLUMES WITH FIVE MAIN AREAS. 


VOLUME SECTION REMARES 


1 CHAPTER. 1 GENERAL INFORMATION 
CHAPTER 2 OFERATION ~ 
CHAPTER 3 FUNCTIOAL DESCRIPTION 
CHAPTER 4 SCHEDULED MAINTENANCE 
CHAPTER, 5 TROUBLE SHOOTING 
CHAFTER 6 CORRECTIVE MAINTENANCE 
CHAPTER 7 FARTS LIST 
CHAPTER 8 INSTALLATION 

a APPENDIX -A MACRO INSTRUCTIONS 
APPENDIX: & CFU REFERENCE DATA 
APPENDIX C MICRO INSTRUCTIONS 
APPENDIX D MPC OFERATION 
APPENDIX E MICRO FROGRAMME LISTING 
APPENDIX F CFU LANGLEY CONFIGURATION 

3 CHAPTER 9° CF/1IGC CIRCUIT DIAGRAMS 
CHAFTER 16 EXPANDED MEMORY DIAGRAMS 
APPENDIX A DEVICE. DESCRIFTIONS 

4 CHAFTER 11 DIAGNOSTIC TESTS 

S&é CHAPTER 12 DIAGNOSTIC. FROGRAMME : 


LISTINGS 


U1600 FAULT FINDING FLOW DIAGRAM 


Reference: PX13237 Vol 4. 
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Perform CP/MEM Diags 
and isolate faults 
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Diagnostics 
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Perform Options Diags 
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Notes: Use 1 notes or Ref para 11-38, pll-35 
2 ref para 11-26, pll-83 
3 notes 
4 notes 
5 ref para 11-20, pl1-39 
6 notes 
7 ref para 11-21, pll-44 
8 notes 


Q ref para 11-22, pli-51 
10 ref para 11-27, pll-86 
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FOWER ON PROCEDURE 


REFERENCE: VOLUME 4, FARAGRAFH 11-17 


ENSURE COMPUTER FOWER BLOWER AND FOWER LOGIC ARE OFF. 
OPEN COMPUTER DOOR. 
ENSURE ALL SWITCHES SET AS IN TABLE BELOW: 


MAINTENANCE FANEL 


FROGRAM STOF 1/0FF OFF 
PROGRAM STOF 2/OFF OFF 
ALTER MODE SET/CLEAR SE wi SET 
DIAGNOSTIC JUMF ~ DOWN 
DIAGNOSTIC DISFLAY : DOWN 
FROCESSOR DISABLE RT CLOCK : INT 
PROCESSOR DISABLE ADV. F DOWN 
PROCESSOR DISABLE I/C TIME QUT DOWN 
BREAK POINT READ/OFF OFF 
BREAK FOINT WRITE/OFF OFF 
AUTO START/START CENTRE 
TEST/NORMAL SWITCH (CARD C RIGHT 
GPERATORS PANEL 
BOOTSTRAF LOAD/STOF " “CENTRE 
BOOTSTRAF 1/2 Ao (R/R), 2¢MMU) 
CIRCUIT BREAKER ON/OFF ON 
BATTLESHORT ON/OFF OFF 


SET POWER BLOWER ON/OFF SWITCH TO ON. 

OBSERVE FOWER BLOWER INDICATOR IS LIT. 

ENSURE ALL THREE BLOWERS ARE RUNNING CORRECTLY. 
SET FOWER LOGIC ‘ON/OFF SWITCH TO ON. 


OBSERVE FAULT FOWER INDICATOR ON THE OPERATORS FANEL IS OUT. 
OBSERVE FAULT FOWER INDICATOR ON THE MAINTENANCE FANEL IS. OUT. 


OBSERVE MAINTENANCE FANEL FROGRAM RUN INDICATOR IS OUT. 
OBSERVE FROGRAM STOF INDICATOR IS OUT. x 


MICRO. DIAGNOSTIC. FROCEDURE 


REFERENCE: VOLUME 4, FARAGRAPH 11-18 


THE MICRO DIAGNOSTIC FROGRAM IS CONTAINED WITHIN THE U1600EM COMPUTER 
DOES NOT REQUIRE LOADING FROM AN EXTERNAL SOURCE. 


1. CARRY OUT FOWER ON PROCEDURE BEFORE STARTING MICRO DIAGNOSTICS. 

2. PRESS DISPLAY SELECT CLEAR BUTTON, DISFLAY NUMBER SHOULD BE 60. 

Sy FRESS MODE MICRO STEP INDICATOR, INDICATOR SHOULD BE LIT. 

4. SET DIAGNOSTIC JUMP SWITCH UF. 

Ss. PRESS MASTER CLEAR FUSH BUTTON. = 

6. OBSERVE MODE RUN INDICATOR, INDICATOR SHOULD BE LIT. 

Par PRESS GENERAL REGISTER INDICATOR, INDICATOR SHOULD BE LIT. 

8. FRESS DISPLAY NUMBER INDICATORS 3, 2, AND 1 (R/R LOAD), 23,2,1,9 
(MMU LOAD), INDICATORS SHOULD BE LIT. 

9. PRESS FROGRAM RUN INDICATOR, INDICATOR SHOULD BE LJT. 

10. FRESS AUTO START/START SWITCH TO START FOUR TIMES. 

11. FRESS DISPLAY SELECT CLEAR FUSH BUTTON. 

12. OBSERVE PROGRAM RUN INDICATOR, INDICATOR SHOULD RE OUT. 

13. OBSERVE REGISTER/DATA INDICATORS, VALUE DISPLAYED SHOULD BE 
@/70707. 

14. OBSERVE FAULT PROGRAM INDICATOR, INDICATOR SHOULD BE OUT. 

15. OBSERVE DISPLAY NUMBER INDICATORS, VALUE.SHOULD BE 0. 

16. SET DIAGNOSTIC JUMF SWITCH DOWN. 


AND 


IF ANY FAILURE OCCURS DURING MICRO DIAGNOSTICS REFER TO VOLUME FOUR OF 
U16®6 TECHNICAL MANUAL FOR ERROR ISOLATION USING LONG MICRO DIAGNOSTIC 


PROCEDURES IN PARAGRAPH 11.26. 


IF MICRO DIAGNOSTICS FAIL AT STEP 13, (VALUE NOT ®/70707),COMMENCE LONG 


MICRO DIAGNOSTICS AT STEF THREE. 


U1668EM DIAGNOSTICS LOADING FROCEDURE 


REFERENCE: VOLUME 4, FARAGRAFH 11-19 


THE FOLLOWING STEFS LOAD THE U14@@ DIAGNOSTICS MENU TO ENABLE SELECTION 
OF THE TEST REQUIRED, ie, CF/MEMORY, INFUT/OUTFUT, GFTIONS. 
MICRO DIAGNOSTICS MUST HAVE PASSED BEFORE ATTEMPTING TO LOAD U160 MENU. 


CARRY OUT MICRO DIAGNOSTICS. 

PRESS STOF SWITCH. . 

SET BOOTSTRAP SWITCH AT 1 FOR AN R/R LOAD, AT.2 FOR. A MMU LOAD. 
SET BOTH DIAGNOSTIC SWITCHES DOWN. 

PRESS MMU RESET SWITCH. = 

SET PROGRAM STOF 1 AT 1, PROGRAM STOF 2 AT OFF. 

FRESS MASTER CLEAR FUSH BUTTON. 

> REGISTER TO 4/6002. 

SS AUTO START/START SWITCH TO START. 

S RUN INDICATOR. IS QUT. AND F = 6/0070. 

AUTO START/START SWITCH TO. START. 

RUN INDICATOR IS GUT AND AGAIN FP = 4/6979. 

AUTO START/START SWITCH TO START. 3'°7 Rew sou 

CHECK RUN INDICATOR IS QUT AND F = 1/72133. (UPDATED REV 103 VALUE) 
SELECT GENERAL REGISTER @@ AND ENTER APPROPRIATE OCTAL VALUE FOR 
DESIRED TEST AS LISTED IN MENU BELOW: 


BGREO OCTAL YALUE TEST REQUIRED F CHECK ADDRESS 
a) 20 CF /MEMORY af oaaee 
b) 21 1/0 TEST k B/G8O8O 
e) 22 GPTIONS TEST 8/G0880 


d) 23 MMU DACLASSIFICATION B/BOO80 


16. SET FROGRAM STOF 1 AT OFF. 

17. FRESS AUTO START/START SWITCH TO START. 

18. CHECK RUN INDICATOR IS GUT AND F.EQUALS THE F CHECK ADDRESS IN THE 
TABLE ABOVE. 


IF THE U1666 DIAGNOSTICS FAIL TO LOAD REFER TO VOLUME FOUR OF THE U1406 
TECHNICAL MANUAL, PARAGRAPH 11-27 FOR LONG MICRO DIAGNOSTICS WITH 
END AROUND LOADING ROUTINE, 


CENTRAL FROCESSOR/MEMORY DIAGNOSTICS 


REFERENCE: VOLUME 4, FARAGRAPH 11-20 


i. LOAD CF/MEMORY DIAGNOSTICS USING U169@ DIAGNOSTIC LOADING 
FROCEDURES. 

2. CLEAR GENERAL REGISTER 00. 

Se SET FROGRAM STOF 1 TO OFF, PROGRAM STOF 2 TO 2. 

4. SET EBOOTSTRAF SWITCH TO 2. 

5. SET F VALUE TO 6/0500. 

&. DEPRESS START SWITCH. 

Fe OBSERVE PROGRAM RUN INDICATOR, INDICATOR SHOULD BE OUT. 

8. OBSERVE FP REGISTER, VALUE SHOULD BE @/00522. 

9. OBSERVE PROGRAM STOP INDICATOR, INDICATOR SHOULD BE LIT. 

10. SET PROGRAM STOF 1 TO 1, FROGRAM STOF 2 TO OFF. 

11. SET BOOTSTRAP SWITCH TO 1. 

12. DEPRESS START. 

13. OBSERVE PROGRAM RUN INDICATOR, INDICATOR SHOULD BE ‘OUT. 

14. OBSERVE P REGISTER, VALUE SHOULD BE @/0@532. 

15. DEPRESS START. S52 

16. OBSERVE PROGRAM RUN INDICATOR, INDICATOR SHOULD BE OUT. 

17. OBSERVE P REGISTER, VALUE SHOULD BE @/00551. 

18. SELECT GENERAL REGISTER 064, VALUE SHOULD BE 4/@0000. 

19. SELECT GENERAL REGISTER @S, VALUE SHOULD BE @/0@536. 

20. SELECT GENERAL REGISTER 67, VALUE. SHOULD BE @/00546. 

21. SELECT P REGISTER. 

22. DEPRESS START. 

23. OBSERVE PROGRAM RUN INDICATOR, INDICATOR SHOULD BE OUT. 

24. OBSERVE P REGISTER, VALUE SHOULD BE 0/00S63. 

25. SELECT GENERAL REGISTER 64 AND ENTER VALUE OF @/00005. 9 

26. SELECT GENERAL REGISTER 1 AND ENTER VALUE OF @/@@037. (SEE NOTE A) 

27. SELECT GENERAL REGISTER 92 AND ENTER VALUE OF @/00037. (SEE NOTE A) 

28. SET PROGRAM STOF 2 TO 2. 

29. DEPRESS START. 

3@. SELECT P REGISTER. 

31. OBSERVE PROGRAM RUN INDICATOR, INDICATOR SHOULD BE OUT. 

32. OBSERVE P REGISTER, VALUE SHOULD BE @/@0765. (SEE NOTE B) 

33. OBSERVE FAULT PROGRAM INDICATOR, INDICATOR SHOULD BE LIT. 


Fe NUE seep 2c err PRESS sre 


NOTE A =: THIS OCTAL VALUE REPRESENTS THE NUMBER OF MEMORY BOARDS FITTED 
IN THE COMPUTER, IN THIS CASE FIVE, WHICH IS THE MINIMUM NEEDED 
FOR CORRECT OPERATION. IF MORE THAN FIVE MEMORY BOARDS ARE 
FITTED, THE VALUES IN STEP 26 & 27 MUST BE CHANGED. 
STEP 26 REPRESENTS' THE NUMBER OF MEMORY CARDS FITTED IN THE SET. 
STEF 27 REPRESENTS THE: NUMBER OF CARDS TO BE TESTED, IT IS NOT 
NECESSARY TO SET ALL OF THESE BITS IF TESTING OF ALL THE: FITTED 
CARDS IS NOT REQUIRED. 


NOTE B = THE VALUE IN STEP 32 WILL BE @/00765 IF YOU ARE LOADING “FROM 
R/R. 
THE VALUE IN STEP 32 WILL BE ©/01045 IF YOU ARE LOADING FROM 
MMU. ‘ 
THIS IS A PROGRAM FAULT AND WILL NOT BE RECTIFIED IN THE NEAR 
FUTURE. A WISR HAS BEEN RAISED ON THIS PROGRAM FAULT. 
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INFUT/OUTFUT DIAGNOSTIC PROCEDURE 


REFERENCE: VOLUME 4, PARAGRAPH 11-21 WY 


LOAD 1/0 DIAGNOSTICS USING U1éea DIAGNOSTIC LOADING PROCEDURES. 
TURN OFF ALL PERIPHERALS AND DISCONNECT MMU AND DLS. (SEE NOTE A) 
SET SWITCHES AS LISTED. BELOW: : 


A) GENERAL DISPLAY PRESSED it ss 
—) DISFLAY SELECT CLEAR PRESSED lye 

C) BOOTSTRAP 1/2 oT 

D) PROGRAM STOP 1/0FF i 15 

—) FROGRAM STOF 2/0FF 3 o © 
F) CARD 230 TEST/NORMAL SWITCH TEST (LEFT) l ) 
G) MASTER CLEAR PRESSED 


SET F REGISTER TO 4/9a500. 

DEPRESS START. 

GESERVE F' AM RUN INDICATOR, INDICATOR SHOULD BE QDUT. 
GBSERVE F REGISTER, VALUE SHOULD BE 6/00510. 

SET VALUES IN THE REGISTERS AS LISTED BELOW: 


A) @ CHANNELS TO BE TESTED. (SEE NOTE AD 
BD 1 (SEE NOTE EB. 

c) 2 J/JUMPERED CHANNELS. (SEE_NOTE ©) 

D> 3 (SEE NOTE 5B). MMV Bir IS 

=) 4 (SEE NOTE B). RR Rer 

F) GRES (SEE NOTE B). 

6) GRO6 (SEE NOTE B). 

H) GRO? (SEE NOTE B). 

1) GRIe 90000 (SEE NOTE B). 

J) GRit 9000 (SEE NOTE B). 


kK) GR1I2 = 6/@0004 FOR SELECTION OF 1KHZ. INTERNAL CLOCK. 
L) GR13 = 6/8600 (SEE NOTE. B). 


SELECT F REGISTER. 

DEFRESS START SWITCH. 

OBSERVE FROGRAM RUN INDICATOR, INDICATOR SHOULD BE OUT. 
OBSERVE F REGISTER, VALUE SHOULD BE &/61673. 

OBSERVE FAULT PROGRAM INDICATOR, INDICATOR SHOULD BE LIT. 

SET TEST/NORMAL SWITCH ON CARD 22C TO NORMAL (RIGHT) FOSITION. 


ae % 


A +: THE VALUE IN GENERAL REGISTER 9@ REPRESENTS THE CHANNELS YOU 
INTEND TO TEST. IF 1/77777 IS SET, ALL SIXTEEN CHANNELS WILL BE 
TESTED. IF TESTING OF ALL CHANNELS IS NOT REQUIRED, GNLY SET THE 
BITS FOR THE CHANNELS YOU WISH TO TEST. 

“REMEMBER THAT IF DLS IS FITTED, IT MUST BE DISCONNECTED BEFORE 
CARRYING GUT THIS TEST. WITH THE NEW PLUG ASSEMBLY FITTED INSIDE 

THE MMU IT IS NO LONGER NECESSARY TO DISCONNECT THE MMU, BUT THE 
INTERNAL FLUG MUST BE CHANGED OVER BEFORE ATTEMPTING THIS TEST. 


Bo: ALL GF THESE REGISTERS ARE SET TO G/04069 AS THEY ARE NOT USED. 
AS PART OF THE U1666 SET-UP IN THE RAN SFCS* CONFIGURATION. SEE 
TABLE 11-21 IN VOLUME 4 FOR FURTHER INFORMATION ON WHAT THESE 
VALUES REFRESENT. 


€ :: THIS VALUE REPRESENTS THE CHANNELS FITTED WITH JUMPERED FLUGS. 
‘ THE STANDARD SET-UP WILL HAVE THESE PLUGS FITTED ON CHANNELS; 
@,1,4,19,14 & 15. IF IN DOUBT AS TO YOUR SET-UF, CHECK YOUR 
COMPUTER: REAR FLUG RACK AGAINST THE ABOVE INFORMATION. 
ALL SYSTEMS LEAVING CO-DOCK WILL BE SET TO THIS STANDARD. 


GETIONAL DIAGNOSTICS PROCEDURE 


REFERENCE. = VOLUME 4, FARAGRAFH 11-22 
THE OPTIONAL’ DIAGNOSTICS CONTAIN: FOUR SUBTESTS. THEY ARE : 


a) MAXIMUM BUFFER TEST 


b) CF /MEMORY-1I/0 CONCURRENT TEST 
c) BREAKFOINT TEST 
d) FOWER OUT OF TOLERANCE TEST 


THESE TESTS ARE CARRIED OUT IN THE ORDER AS SHOWN ABOVE. 


1. LOAD THE OFTIONS DIAGNOSTICS USING THE U166@ DIAGNOSTIC LOADING 
METHOD. 
2. SET THE. SWITCHES TO. THE FOSITIONS INDICATED BELOW : 


a) GENERAL: DISPLAY PRESSED 
b) DISPLAY SELECT CLEAR PRESSED 
c) BOOTSTRAP 1/2 ‘ 1 
d) PROGRAM STOF 1/0FF 1 
e) PROGRAM STOF 2/0FF 2 
#) MASTER CLEAR - PRESSED 


3. SET F REGISTER TO 6/00500. 

4. DEPRESS START SWITCH. + 

S. OBSERVE PROGRAM RUN INDICATOR, INDICATOR SHOULD BE OUT. 
6. OBSERVE F REGISTER, VALUE SHOULD BE @/@@512. 

7. SET. GENERAL REGISTER VALUES AS LISTED BELOW : 


GROO = 6/66005 
GRO1 = 8/60037 (CARDS FITTED IN SET) 
GROSS = @/03677 
GRO4 = 6/66637 (CARDS TO BE TESTED) 


8. . SELECT. FP REGISTER. 

9. DEPRESS START SWITCH. 

10. OBSERVE PROGRAM RUN INDICATOR, INDICATOR SHOULD BE OUT. 

11. OBSERVE F REGISTER, VALUE SHOULD BE @/@@520. ! 
12. SET GENERAL REGISTER VALUES AS LISTED BELOW : 


GROO = 1/77777. 
GRO1 = 6/00000 

GR@2 = @/30423 

GROS = 0/00000 

GRO4 = 6/00000 

GRES = 0/e0e0e0 

GRO6 = 0/e0000 

GRO7 = @/90000 s ‘ ow 

GR1@ = 0/90000 0 A\ 
GR11 = 0/00000 ye OD iy 4 
GR12 = @/00004 1a\ 

GR13 = 0/eee00 0 


13.' SELECT FP REGISTER. 

14. DEPRESS START SWITCH. 

15. OBSERVE PROGRAM RUN INDICATOR, INDICATOR SHOWLD BE OUT. (APFROX.4 MIN 
16. OBSERVE P REGISTER, VALUE SHOULD BE 6/0663. 


TURN TO NEXT PAGE FOR STEF 17 WHICH IS THE START OF THE MAX. BUFFER TEST. 


Ml. 


MAXIMUM BUFFER TEST 


17. SET TEST/NORMAL SWITCH ON CARD 23C TO TEST (LEFT) POSITION. 
18. DEFRESS START SWITCH. 

19. OBSERVE FROGRAM RUN INDICATOR, INDICATOR SHOULD BE OUT. 

26. GHSERVE F REGISTER, VALUE SHOULD BE 6/8735. 


CFP/MEMORY-I/O CONCURRENT TEST 


DEFRESS. START SWITCH. 

OBSERVE PROGRAM RUN INDICATOR, INDICATOR SHOULD BE OUT. 

SERVE FAULT FROGRAM INDICATOR, INDICATGR SHOULD BE LIT. 
OBSERVE FROGRAM STOP. INDICATOR, INDICATOR SHOULD BE LIT. 

F REGISTER, VALUE SHOULD BE ® S750. 

S FAULT FROGRAM INDICATOR, INDICATOR SHOULD BE OUT. 
TEST/NORMAL SWITCH ON CARD 232C TO NORMAL (RIGHT) FOSITION. 


BREAKPOINT T 


THE BREAKPOINT TEST REQUIRES A GREAT DEAL OF OFERATOR INTERVENTION FOR ITS 
ECUTION, THEREFORE, AN APPROXIMATE EXECUTION TIME IS IMPOSSIBLE TO 
ESTIMATE. A TOTAL OF SIX RUNS ARE REQUIRED FOR BREAKPOINT READ PORTION OF 
THE VEST AND SIX RUNS ARE REQUIRED FOR BREAK INT WRITE FORT 


ESS START SWITCH. 

ERVE PROGRAM RUN INDICATOR, INDICATOR SHOULD BE OUT. 
OBSERVE F REGISTER, VALUE SHOULD BE @/36143. 

SET BREAKPOINT READ/OFF SWITCH TO READ. 

SET BREAKPOINT WRITE/OFF SWITCH TO OFF. 


NOTE : THE NEXT STEF WILL BEGIN THE FIRST RUN OF THE BREAKPOINT READ 
FORTION OF THE TEST. STEPS 33 TO 39 MUST BE REPEATED & TIMES. 
UA ty : 

SELECT GENERAL REGISTER 5, VALUE DISPLAYED. SHOULD BE : 


996° (DURING FIRST: RUN) 4 8/42164 / (DURING FOURTH RUN? 
14421 (DURING SECOND “RUN) 1/94210 / (DURING FIFTH RUN) 
42° (DURING THIRD RUN) 1477777 =(DURING SIXTH RUN) 


34. SELECT BREAKPOINT REGISTER AND ENTER THE VALUE LISTED ABOVE, ie, 
@/@0000 TF ON THE FIRST RUN THROUGH, 1/77777 IF ON THE LAST RUN. 

SELECT F REGISTER. 

DEPRESS START SWITCH. 

OBSERVE FROGRAM RUN INDICATOR, INDICATOR SHOULD-BE OUT. 

OBSERVE F REGISTER, VALUE SHOULD BE AS LISTED BELOW : 


/ 


6/30147 (DURING FIRST .RLIND of Cy 55 7 (DURING FOURTH RUN) 
eo 151. (DURING SECOND RUN) y. @/3@157~, (DURING FIFTH RUN) 
@/3615% (DURING THIRD RUN) 8/30161 / (DURING SIXTH RUN) 


29. DEPRESS START SWITCH. 

46. REPEAT STEPS TO 29 FOR THE TOTAL OF SIX RUNS. WHEN THE SIXTH RUN 
HAS BEEN COMPLETED, OBSERVE F.REGISTER, VALUE SHOULD BE @/20143-" 

41. SET BREAKFOINT READ/OFF SWITCH TO OFF. 

42. SET BREAKPOINT WRITE/OFF SWITCH TO WRITE. 


NOTE : THE NEXT STEP WILL BEGIN THE FIRST RUN’ OF THE BREAKFOINT WRITE 
PORTION OF THE TEST. STEFS 42 TO 49 MUST BE REPEATED 6 TIMES. 
TEST CONTINUED GN NEXT. FAGE. (STEF 43) 


\2. 


43. SELECT GENERAL REGISTER ©S, VALUE SHOULD BE AS LISTED BELOW =: 


/ 
6/0000 7 (DURING FIRST RUN) 8/42104 “DURING FOURTH RUN) 
@/1@421/ (DURING SECOND RUN) 1/94210 “ (DURING FIFTH RUN) 
@/21642/) (DURING THIRD RUN) 1/77777 /(DURING SIXTH RUN) 


44. SELECT BREAKFOINT REGISTER AND ENTER THE VALUE AS LISTED ABOVE, ie, 
9/60@806 IF ON FIRST RUN THROUGH, 1/77777 IF ON LAST RUN THROUGH. 

45. SELECT FP REGISTER. 

46. DEFRESS START SWITCH. 

47. OBSERVE FROGRAM RUN INDICATOR, INDICATOR SHOULD .BE OUT. 

48. OBSERVE P REGISTER, VALUE SHOULD BE AS LISTED BELOW : 


6/30163 / (DURING FIRST RUN) @/30171- (DURING FOURTH RUN) 
@/30165/ (DURING SECOND RUN) 6/30173 / (DURING FIFTH RUN) 
@/38167 / (DURING THIRD RUN) @/30175 ’ (DURING SIXTH RUN) 


49. DEPRESS START SWITCH. * 

S@. REPEAT. STEPS 42 TO 49 FOR A TOTAL OF SIX RUNS.- WHEN THE SIXTH RUN HAS 
BEEN COMPLETED OBSERVE THE P REGISTER, VALUE SHOULD BE 4/30205.° 

S1. SET BREAKPOINT READ AND WRITE SWITCHES TO READ AND WRITE FOSITION. 

S52. DEPRESS START SWITCH. . 

S3. OBSERVE F REGISTER, VALUE SHOULD BE @/30215. 

54. DEPRESS START SWITCH. 

SS. OBSERVE F REGISTER, VALUE SHOULD RE @/30217. 

56. SET BREAK FOINT READ AND WRITE SWITCHES TO OFF FOSITION. 

S7. DEPRESS START SWITCH. 

58. OBSERVE FROGRAM RUN INDICATOR, INDICATOR SHOULD, BE OUT. 

S9. OBSERVE PROGRAM STOF INDICATOR, INDICATOR SHOULD BE/LIT. 

6@. OBSERVE F REGISTER, VALUE SHOULD BE @/90763. Y 


FOWER OUT OF TOLERANCE TEST 


61. DEPRESS START SWITCH. 

62. OBSERVE PROGRAM RUN INDICATOR, INDICATOR SHOULD BE OUT. 
63. OBSERVE FP REGISTER, VALUE SHOULD BE 0/30302. 

64. DEPRESS START SWITCH. 

65. SET START SWITCH TO AUTO START FOSITION. 

66. SET CIRCUIT BREAKER TO OFF FOR’S SECONDS, THEN RETURN TO ON. 
67. OBSERVE DISPLAY NUMBER INDICATORS, VALUE SHOULD BE 00. 
68. OBSERVE PROGRAM STOP INDICATOR, INDICATOR SHOULD BE LIT. 
69. OBSERVE PROGRAM RUN INDICATOR, INDICATOR SHOULD BE OUT. 
70. OBSERVE FP REGISTER, VALUE SHOULD BE @/007764. 

71. SET AUTO START/START SWITCH TO NEUTRAL (CENTRE) POSITION. 
72. DEPRESS START SWITCH. 

73. OBSERVE P REGISTER, VALUE SHOULD BE 0/@1020. _/ 


THIS COMPLETES THE OPTIONAL DIAGNOSTICS. 


TS 


MANUAL PROGRAM LGAD GR INSPECTION 


THE FOLLOWING FROGRAM IS USED FOR MANUALLY LOADING A USER COMPILED FROGRAM 
OR INSPECTING THE CONTENTS OF CONSECUTIVE MEMORY LOCATIONS. 

AFTER LOADING THIS FROGRAM THE MEMORY LOCATION WILL AUTOMATICALLY 
INCREMENT BY ONE EACH TIME A NEW VALUE IS ENTERED. 


ENTER. THE FOLLOWING FROGRAM INTO THE INDICATED MEMORY LOCATIONS: 


MEMORY LOCATION INSTRUCTION OPERATION 
O/BESOL 81/8/O2/01 (Ri) INTO RE 
aS/1/80/01 RI INTO RG, (Rid+1 INTO Rt 
8/8504 4@/2/11/08 STOP, JUMF TO 586 
O/OOSO5 OOGSO6 
O/BO506 t1i/1/00/02 (R@) INTO RO 
O/OO587 ag/1/373 JUMF TO S@2. 


* REGISTER = @/@O5a2 
SSS RUN SWITCH, 
y GENERAL REGISTER 1 TO MEMORY ADDRESS TO BE INSPECTED. 


4. SELECT GENERAL REGISTER @. 

ED PRESS START SWITCH ONCE: THE CONTENTS OF THE FIRST ADDRESS TO BE 
INSPECTED SHOULD BE SHOWN IN REGISTER DATA. 

6. SET NEW DATA IF REQUIRED. 

Te PRESS START SWITCH GNCE: NEW WORD IS STORED AND THE NEXT WORD IS 


NOW DISFLAYED IN REGISTER/DATA. (1e,CONTENTS OF NEXT MEM. LOCATION) 
8. SET NEW DATA IF REGUIRED. 
Fe CARRY UN FROM STEF 7 UNTIL PROGRAM IS LOADED OR INSPECTED. 


TO ALTER THE CONTENTS GF JUST ONE MEMORY LOCATIGN,FOLLOW STEFS AS BELOW: 


PRESS STOP SWITCH. | 
SELECT NORMAL DISPLAY AND GENERAL DISPLAY. 

SET DISFLAY NUMBER = @600 (FP REGISTER). 

SET REGISTER DATA TO THE DESIRED MEMORY ADDRESS. (ie, START ADDRESS) 
SET DISFLAY NUMBER = 160@ (CONTENTS OF FP), THE EXISTING CONTENTS OF 
THAT MEMORY LOCATION WILL APFEAR IN REGISTER /DATA. 

6., TO MODIFY THE CONTENTS OF THE SELECTED ADDRESS, INSERT THE NEW DATA 
INTO THE REGISTER/DATA. . 


PUNE 


ULé6GeGEM COF 


ON LISTING 


OCTAL —-HEXIDECIMAL 


FORMAT Format — CODING INSTRUCTION PERATION c ov cc 
o faim OP a om FORMAT ve ie 
woo- — 00 = Diagnostic return Te diagnostic jump set R17 = uP = NC 
o3a m am Byte load (Y) byte + Ra7.9, 0 + Rais.8 oo Xx 
O11 0a m 04 a om Load (Register) (Rm), +, Ra oo x 
diam 05a m Load (Indirect) (1) Ra 00 x 
o1z2aiom Ob a im Load (Constant) YR, oo Xx 
O13a m am Load (y+ Ry oo x 
0202 00 O8a 0 Make positive Wf (Ra) <0, (Ry)’ + Ry HERA, 
0202 01 08a 1 Make negative WAR) >0,(R,)" = Ry xo x 
02 0a 02 08 a 2 Round (Rg) + (Rasy) 157 Rg D KX xX Xx 
0202 04 O08 4 TCRs Two's Complement (Ral + Ra xx Xx 
0202 05 08a 5 TCORs Two's Complement Double (Ra, Ras 1) + Ra, Ratt xx XxX 
02 0a 06 08 a 6 OCRa One's Complement (Rg) bit-by-bit complement ~ Ra oo x 
0202 10 08a 8 IRORa Increase Ra by 1 (Ra) + 1+ Ry xx x 
0202 11 08 a2 9 ORORS Decrease Ra by 1 a) ~ 1+ Ra x x Xx 
02 0a 12 08 a A IRTRa Increase Rg by 2 (Ra) + 2+Ry x xX X 
0202 13 O8a B Decrease Rg by 2 -~2-R, XXX 
02 1a m 09 a om ‘Load Double (Indirect) (¥*, ¥*#1) + Ry Rav) @ a0 x 
02 3a m 0B am Load Double (Y, ¥#1) + Ry, Ravi @ pox 
0302 00 OCe O Executive Return Generate interrupt; (P+ > Ra 00 x 
03 0a OF oc a 1 SSORa Store SRY (SRID+Ra oo x 
03 0a 02 Oc a 2 SSTRa Store SR2 (SR2) + Ry oo Xx 
03 0a 03 oc a 3 SCRa Store Clock (RTC register) 15.0 > Ra 2 co x 
0302 Of OCa 4 LPRa Load P (R,)+P = NC 
0308 05 }0C.a 5 LSORa Load SR1 (R.) SRI -NA- 
03 0a 06 oC a 6 LSTRa Load SR2 (Ry) +SR2 = NC - 
0302 07 OC a 7 LCRe Load RTC lower (R,) RTC registery5.9; = NC = 
03 0 00 10 oco 8 ECR Enable Clock Enable RTC reg. (countup and interrupt) — NC — 
03 0 00 11 oc'o 9 OCR Disable Clock Disable RTC reg. (countup and interrupt) — NC - 
03 Oa 12 oc a A LEMa Load and Enable Mon. clock (Rg) + Mon. clock reg.; enable —NC- 
countdown and interrupt 
03 0 00 13 oco 8 OM Disable Monitor clock Disable Mon. clock reg. (countdown —NC- 
and interrupt) @ 
O3 0a oc a C LCRDa Load and enable Clock Double (Rg, Ra+1) + RTC; enable countup only =NC 
0302 15 OC a D SCROs Store Clock Double (RTC Register) + Ra, Ravi@ @ 0 0 X 
03 0 00 16 oc 0 E€ ECIR Enable Clock Interrupt Enable RTC overflow interrupt =NC~ 
03 0 00 17 oc a F OCIR Disable Clock Interrupt Disable RTC overtiow interrupt -NC- 
03 3am OF am _tMay.m Load multiple (Y... ¥tm=a) + Ra Rn =NC— 
#0402 00 10a 0 SORa ‘Square Root J (Ry, Rasy) Rye Rem. =A 0 X X 
04 0a OF Wail Reverse Register Reverse (R,) oo x 
4 08 02 Wa 2 Count Ones Number of binary ones in Ry > Rat} =NC— 
402 0 Ws 3 Scale Factor Shift (Ry, Rye) left untit (Ry)ys@ NC — 
(Rg) 14; shift count +Rye2 © 
3a m 130m Byte Load and index by 1 AY) byte > Rai (Remd+1 + Rm @ oo x 
0s m Wa m Set Bit 100m oo x 
Ota m Sam Load and index by 1 (Indirect) (¥*) + Rg: (Rplt Rg @ oo x 
05 3a om aim Load and index by 1 (YI Ry; (Rg + Ry @ oo Xx 
06 0a m 1am Zero Bit 0+ (Ralm 00 X 
OG 1am 192m LDXt am ‘Load Double Index by 2 (¥*, Y*41) + Ry Rat: OD®D oo x 
(indirect) (Ryglt2 + Rey 90 
06 3a m 182 =m LOXaym Load Double, index by 2. (Y, Y41) + Ry, Rasy (Rmlt2 Re OX 
o7 0a m 1c a om CBRam Compare Test bit m of R, for zero oo ¥ 
07:1 0 m 100 m LPim Load PSW (Indirect) (¥*, ¥°+1, ¥°#2) +P, SRI, SR2; =NA- 
enable power fault interrupt 
07 3:00 m 1F 0 om LPy.m ‘Load PSW (Y, Y+1, ¥#2) +P, SRI, SR2; -NA- 
r ‘enable power fault interrupt A 
TOO em 20am LASR am Logical Right Shift (Register) Shift (R) eight (Rmls.0 places, vox 
zero fill > 
W 2am 22 ‘m LRS ay,m Logical Right Shift ‘Shift (Rg) right Y5.9 places, zero fill oo x 
W3a m 2B m BSaym Byte Store (Ral7-0>Y byte = NC 
Wo m a mm ARSRam Algebraic Right Shift ‘Shift (Rg) right (Rm)s.0 places, oox 
(Register) sign fill 
Wta m 2% a m Slam Store (Indirect) (Ral +Y* = NC - 
W2am 26 a om  ARSay,m — “Algebraic Right Shift ‘Shift (Rq) right Y5.0 places, sign fill = -0 0 X 
w3am 27a m Say: Store (Ry) +Y¥ -NC- 
12-0. m 28 a m LRORam —_ Logical Right Double mitt Shift (Ry, Rav) right (Rm5.0 oo x 
(Register) places, zero fill) 
iam 298 m SDlam Store Double (Indirect) (Ra, Ratt) +Y¥°, Y°41D NC - 
122 m 2A m= LROay.m Logical Right Double shift ‘Shift (Rg, Ree) right Y5.9 places, oo x 
(Register 2ero fill 
23am 28a om SDaym Store Double (Rg, Reet) +. YD NC 


# Optional Math Pac Instructions 


D Count = 31 for all zeros oratlcones. -Dita¥m Dam must be even 


@itari¥m  ecseton Ratt only id Cast interrupts enabled 


\S. 


OCTAL HEXIDECIMAL CODING a 
FORMAT FORMAT NS 
ee OP sm FORMAT INSTRUCTION OPERATION c ov cc 
13048 m 2C asm  ARORam Algebraic Right Double shift Shift (Rg, Rav) right (Rmls.o places, 0 0 x 
‘sige fill 
13 2am 26 am ARDaym Algebraic Right Double shift Shift (Rp, Rart) right V5.9 places, 00. 
sign fin 
Bdaim 2F am. SMay.m Store Multiple (Rg... Rm) +Y 2. Ytm-a —NC~ 
40a m 302m ALSRam Algebraic Left shift (Register Shift (Ra) lett (Rm)s.g places, zerofill, 0 XX 
W2am 32am. ALSay,m Algebraic Left shitt ‘Shift (Ra) lett ¥5.9 places, zero full ox x 
43a om 33.3 om BSXaym Byte Store, index by 1 (Ral7.9 ~ Ybyte: (Rm)+1 = Rm ~ NC - 
is 0a m Mam CisRam. Circular Lett shitt (Register) Shift (Ra) circularly left (Rms. oo x 
places 
151 a om 35 a ‘Store index by 1 (Indirect? (Ra) +"; (Rm)+1 + Rem NG. ~ 
2am 36 a Circular Lett shift Shitt (Rg) ciccularly left Ys. places 90 0 X 
iS 3a m Wa Store, index by 1 (Ra) = ¥; (Rm)+ 1 + Rm NC= 
16 02 m 38 a Algebraic Lett Double shift “Shift (Ra, Rae 1) left (Rm)s.q places, 0 X X 
(Register) zero fill 
lam 39 a om SOXtam ‘Store Double index by 2 (Rg, Rav) + ¥"¥°+1, =NC- 
(Indirect) (Rem)#2 = Ry 2" 
1623 m 3A a om ALDay.m Algebraic Left Double shift Shift (Ra Rye) left Ys, places ox x 
? zero fill . si 
16 3a om 38 m_ SOX ay,m Store Double, index by 2 (Rg, Rey) —(¥, Ye: (gh? Rp @* NC 
70am 3C a om CLORam Circular Lett Double shitt ‘Shit (Ra, Rae y) circularly left 00 xX 
(Register) (Rm)s.0 places D> : 
17-100 m 300 m = SZim Store Zeros (Indirect) o-Y" - NC 
W2am 3E am CLDay,m Circular Left Double shift Shift (Rg, Ra+y) circularly left oo x 
Y5.9 places é 
17:3 :00 m 3F 0 om Store Zeros O~Y =NC 
20a m 40a om Subtract (Register) (Ra) ~ (Rm) + Ra xx x 
1am 4a m ‘Subtract (Indivect) (Ra) (Y"*) Rg x x x 
a2am 42a om ‘Subtract (Constant) (Ra)- YR, x xX XxX 
03am 43 a> m Subtract (Ra) ~(Y) + Rg. x xX XxX 
a0a m aim Subtract Double (Regster) (Ra, Ra+t) - (Rm. Ret + Ry Ragy X XX 
tam 4am Subtract Double (Indirect) (Ry, Rygq) -(V*, Y*#1) +R, Rye XXX 
23am 4a m ‘Subtract Double (Ra Reet) (YN Rg Ryd xX x 
20am 48a om Add (Register) (Ra) + (Rm) -* Ra KS 
21am 49a om Add (Indirect) (Ra) + (¥*) Ra x xX x 
22am 4Aaom ‘Add (Constant) (Ra) +¥ Ry xx x 
23am Ba m Add (Rg) + (Y) Ry eae: 
BO0am 4C aim Add Double (Register) (Ry, Ravi) + (Rm. Rm+t) Ra Ratt X X X 
21am 40a m ‘Add Double (Indirect) (Ra, Rat) +(¥*, ¥*°+1) Ra, RavXD X XX 
2338 om 4Fa im ‘Add Double (Ry, Rasy) + (¥, YeI) Ra Reet x _X_X 
“0am. 0a m Compare (Register (Ra): (Rm) xx x 
Milam Stam Compare (indirect) (Ra): (¥*) x x Xx 
w2am S2 a om Compare (Constant) (Rg): ¥ KX Xx 
“a3aim SS am Compare (Ra): (Y) x xX xX 
302m ham Compare Double (Register) (Ra, Rar): (Rm, Amst! XX Xx 
Blam Sa m Compare Double (Indirect) (Ra, Rav th: (¥*, ¥°#1) xx x 
3am Wa m Compare Double (Ra, Rasah: Y, ¥90) @ xx x 
2% 0a m 58a om Mam Multiply (Register) (Rast) - (Rm) + Ra, Rav D oo x 
Blam 59.2 om Milam Multiply (Indirect) (Ratt) -(¥°) Ra, Rast 2) oO xX 
22am SAa om MKaym Multiply (Constant) (Ravi) -¥ + Ra, Ra+t oo x 
2% 3am SBa m Maym Multiply (Rat) « (Y) Ra, Rav D oo x 
27208 m SC a m ORam Divide (Register) (Rg, Ratt) / (Rm) + Ratt: x xX Xx 
remainder + Rg @ 
a taom 5D a m Olam Divide (Indirect) (Rg, Rae) / (¥*) + Rast; x Xx 
remainder + Ra a 
a 2a0m SE a om Divide (Constant) (Rg, Ratt) /¥ + Rae; x xX x 
remainder + Ra @) 
3am Seam Divide (Ry, Ratt) /(Y) + Rast: XX xX 
3 remainder +R, @_* : 
WOam a m "AND (Register) (Ra) A(R) = Ra oo x 
tam Slam AND (Indirect) (Ra) A(Y*) ~ Ra oo x 
W2am bam ‘AND (Constant) (Ra) AY = Ra oo x 
w3a m 63a om AND (Ra) ALY) = Ra oo xX 
Oem bam OR (Register) (Ra) V (Rm) ~ Ra 00 x 
Niam 6 a om OR (Indirect) (Ra) V(Y*) = Ra oo x 
N2am 66 a om OR (Constant) (Ra) VY = Ra oo x 
Naam 67 a om OR “(Rad VI) + Rg oo x 
20am 8a m Exclusive OR (Register) (Ra) (Rm) = Ra oo x 
31a om 63 a om Exclusive OR (Indirect) (Ra) ¥(Y*) + Ry oo x 
22am baa m Exclusive OR (Constant) (Ra) WY ~ Ry oo x 
22am Be m Exclusive OR (Ra) ¥(Y) > Ra oo Xx 
Boa m 6a m Masked Substitute (Register) If (Ras t)q=1:(Rm)y = Rag D oo x 
331 m 60a mm MStam Mesked Substitute (Indirect) If (Rast), 12(V"Iq + Raq oo x 
33.24 m GE am MSKaym — Masked Substitute (Constant) If (Rae t}p=1; Yq" Ran D oo x 
Boda om GF a om MSaym Masked Substitute HE (Ravtha = 1: (Yn Ran @D oo x 
Oem 70 om CMRam Compare Masked (Register) (Ra) A(Ra+1)1: ((Rm) A(Ravq)] D 0 0 x 


le. 


OCTAL HEXIDECIMAL niu 
FoRmar FORMAT  EORMAT INSTRUCTION OPERATION c ov cc 
o fam Pam 
Milam Nam Compare Masked (Indivect) —[(Ra) A(Ravt)]: (¥*) A(Raeal] D0 0 x 
M2aom Ram Compare Masked (Constant) [(Ra) A(Raet)I: [Y A(Raei)l @ =O 0X 
Madam Bam Compare Masked UURa) A (Rast) WY) A(Rae D 0 O- X 
3500000 40 0 Inpuv/Output Command Execute (0140); 0+014045,14 =NC- 
35100 m 750 m Biased Fetch (Indirect) (v= 00: 1=¥" 45,14 oo x 
35.2 00 m 760 om Remote Execute Execute (Y); (P) +2+P = NA 
353.00 m = 77 0 om Biased Fetch (Y= 0Es1 = Vag 04 oo x 
70am a 0 Trig & Hyperbolic =NC- 
708 010 7G a 10 Floating Paint Compare (Ra, Rael): (Y, Y#) 
D® oox 
#704 01 70a MW FXCe Fixed to Floating Form normalized Floating Point 
Point Conversion umber in Ra, Ratt, from the 
binary exponent in R, and integer 
mantissa in R44 (2's complement) XXX 
#702 012 Ta 12 FLCe Floating Point to Unpack Floating Point number in 
Fixed Conversion Ry. Rygy into binary exponent 
in'R,, and integer mantissa into 
Rat oo x 
#3702 013° 10a 13 NFa Floating Point Normalize the Floating Point ‘ 
Normalize rumber in Ry and Rye. x xX x 
4702 O16 70a 16 QALay Algebraic Left Shift (Ry: Bye}. Rye. Raea) 
Quadruple Shitt Lett Ye qplaces,zeofill’ == 0X X 
#704 017 70a 17 GARay Algebraic Right Shift (Ry. Rasy. Rys2: Rye3) 
Quadruple Shift Right Ye g laces. sign fill = 0 0X 
Wom 00 m JERm “Jump Equal ICE indicates = oF 0; (Rr) =P =NC = 
40.001 m 80 1m INERM Jump Not Equal If CC indicates #0r not O; (Rm)~P — — NC ~ 
40.002 m 80 2 m JGERm Jump Greater or Equal MCC indicates > or +: (Rin) +P =NC- 
40.003 m 80 3 m JLSRm Jump Less IEC indicates <o¢ -: (Rm) +P = NC 
40.006 m = 80 4 sm JOR Jump Overtiow I overtiow set: (Rm) ~P = NC 
40005 m 805 m JCRm Jump Carry IM cacey set: (Rin) +P =NC- 
40.006 m 80 6 m JPTRm Jump Power out af Tolerance If power out of tolerance: (Rml=P = — NC — 
40.007 m 80 7 m JBRm Jump Bootstrap 2 selected 11 bootstrap 2 selected: (Rm) +P NC — 
40010 m 808 m JRm Jump (Ry) =P = NC 
4001 m 809 m ISRm Jump after Stop Stop; (Req) =P NC - 
40.012 m 80 A m JKSRI.m. — Jump. If Key set-Stop, W key 1 set , stop; (Rm) =P =NC- 
then jump (Register) 
40.013 m 80. B om JKSR2m Jump. If Key set-Stop, Ukey 2set, stop; (Rm) +P -NC- 
‘then jump'(Register) 
wT ¢ # ¢ Ux Local Jump i+0-P =NC_ 
40200 m 820 m JEy,m. Jump Equal HCC indicates = oF 0; ¥ ~ P =NC- 
40201m° 821 m JNEY.m Jump Not Equal If CC indicates + or not 0: ¥ +P =NC 
40.202 m 82 2 m IGEy,m Jump Greater than or Equal If CC indicates > or +; Y +P =NC- 
40.203 m = 8&2 3m SLSy.m Jump Less If CC indicates <or-;¥ +P -NC- 
4020 m = 824m JOy.m Jump on Overtiow Wt overtiow set: ¥ =P. =NC~ 
40205 m 825 m JSCym Jump on Carry Wt carry set, YP = NC- 
40206 m = &2 6 m JPTy.m Jump if Power out of {Uf power out of tolerance; Y +P =NC- 
Tolerance 
40.207 m = 82 7 Mm JBy.m Jump if Bootstrap 2 selected If bootstrap 2 selected: Y +P =NC~ 
40210 m 82 B m Jym Jump Y-P -NC- 
40 21m 829 mM ISym Jump after Stop Stop; ¥ +P = NC 
40.212 m 82 A _m JKS Lym Jump. If Key set-Stop, Wkey Tet, stop: ¥ +P =NC- 
then jump 
40.2.13.m 82 Bm IKSZy,m_ ——_Jump. If Key set—Stop, Wt key 2 set, stop; ¥ +P =NC- 
then jump | 
DI m a 0 m Jey ‘Jump Equal Tf CC indicates = or 0; (Y) +P =NC = 
403.01 m 83.1 mm JNE*y,m Jump Not Equal ICC indicates # or not 0; (¥) =P - NC - 
40.302 m 83. 2 m_ IGE y,m Jump Greater'or Equal ICC indicates > or +; (Y) +P =NC= 
40303 m 83-3 m ILS tym ' Jump Less MECC indicates Cor -; (Y) +P =NC- 
403.00 m 83 4 om JOY Jump on Overtiow MW overtiow set: (Y) +P = NC ~ 
40.305 m = 83S om JC tym Jump on Carry A carry set; (¥) +P =NC~ 
40.308 m = 83. 6 om JT ty.m ump if Power out of Mf power out of tolerance; (Y) +P —NC- 
Tolerance 
40.3007 m 83.7 -m JB tym Jump if Bootstrap 2 selected . If bootstrap 2 selected; (Y) +P =NC- 
40310m 88 m Jump (ry=P = NC 
431m 839 m Jump After Stop Stop: (Y) =P =Ne - 
40312 m 83 Am “Jump. If Key set-Stop, I key 1 set, stop: (Y) +P =NC 
then jump : 
40.313 m 83. Bm _JKS2,"y,m_—; Jump. II'Key set—Stop, Ut key 2 set, stop: (¥) +P =NC- 
then jump 
4108 mam XdRam Index Jump Register Wt (Rg) #0; (Ry)- 1+ Ry, (RIP NC - 
ayy dg) 88d Lat Local Jump (Indirect) (iP) +0} =P = NC - 
2am 8a mM Xaym Index Jump 1 (Rg) #0; (Ry) - 1 Ry VP ~NC~ 
dam oa m Index Jump It (Rg) #0; (Ra) - 1+ Ra: (Y) +P =NC~ 


# Optional Math Pac Instruction 
@ amy must be even 


@ operands must be normalized 


7. 


OCTAL —HEXIDECIMAL caning 
FORMAT == FORMAT. FOP INSTRUCTION OPERATION c ov cc 
oftaim Pa m 
(204 m 88 am SLRRam ——_JumpiLink Regater (Regaie) IP)? 1 Ras Rel =P NC 
42 2a m BA a _m SLRaym Jump, Link Register ()s2=Ry¥ =P —NC- 
42320 m BB am JLRa*y.m Jump, Link Regster (P)+2—=Ry. (Y) =P = NC - 
431g 80 a LatM xD Local Jump, Link Memory (P) + 1. (P) +0, (P) +0 +1 =P -NC~ 
43.200 m = 8E 0m JLMy,m Jump, Link Memory (P)+2+¥,¥ +1 =P — NC 
43.300 m BF Om SLM tym Jump, Link Memory (P) +2 (Y), (Vy 41 =P -NC~ 
4402 m 90a m JZRam Jump Zero (Register) WR) = 0; (Rm) =P = NC 
“106 8 6 UexO Local Jump Equal HCC indicates = or 0, (P) +0 =P ~NC~ 
42am 92a m ye Jump Zero W(Rg) =0:¥ =P ~NC- 
44380 m 93am WZatym jump Zero WRG) =0. (Y) =P = NC 
45.04 m 94 am INZRam dump Not Zero (Regate) (Rg) #0. (Rm) =P "NE 
41 4 98d LINE XD Local Jump Not Equal WCC indicates # or not 0; (P) +0 — NC ~ 
-P 
42am 96 a om INZay.m Jump Not Zero Mf(Ra) #0, ¥ =P = NC - 
43am S7 am INZa.*y.m Jump Not Zero 4 (Ra) #0;(¥) =P = NC - 
46 0a m 38a om IPRam Jump Positive (Register) It (Ra) >0; (Req) =P -NC- 
461 0 ¢ 93d UGE xO Local Jump Greater or Equal - If CC indicates > or +,(P) + D =P =NC- 
42am BA ao Pay Jump Positive WR) >0; ¥ =P + =NC- 
46 3a m 9B am Patym Jump Positive WR) >0;(¥) +P ~NC- 
47 0a m SC a om INRam Jump Negative (Register) IE(R4) <0; (Rg) +P ‘, —NC- 
ATV & 30° d UisKo Local Jump Less WCC indicates <or- ;(P) +0 +P —NC = 
47 2a m SE aim WN Jump Negative MW{Ra) <0; =P — NC - 
47 3am aim Jump Negative (Rg) <0: (¥) +P =NC- 
#50 0a m AD’ m Floating porat subtract Wa Ravi) - (Rm. mot) >Re. XK XK 
(Register) Rav: Res. ~ Rav, Rat 
#50 1am Alam Floating point Subtract (Ra, Rav) (¥", Y*#1) + Rg Rast: | X XX 
indirect) Res. ~ Rav, Ras3 
#50 3a 0m AF m FSUaym Floating point Subteact (Ra, Ravi) (YY Ra Rat: | XX x 
Res. ~Ras2. Ras3 
#5102 m Aba m FARam Floating point Add (Ra, Rart) + (Rm, Rm+1) Ra, xx x 
(Register) Ratt: Res. = Rae, Rar3 
#51 1am AS 2 om FALam Floating point Add (Indirect) (Ra, Ras) + (Y*, ¥*+1) + Ra, Ke 
Rae: Res. = Ras, Rar3 @ 
#5132 m Ala om FRaym Floating point Add (Ra, Rast) + (Y, YI) Ry Rast: | X Xx 
Res. Rav2, Raed 
#52 0a m Aba m FMRam Floating point Muluply (Rig, Raet) * (Rem, Ret) > Ra, xx x 
(Register). Ratt; Res. ~ Ras, Raed 
#52 1a om AS a om FMiam Floating point Multiply (Ra, Ratt) =(¥*, Y*#1) + Ry, x xX XxX 
(indirect). Ratt; Res. ~ Ra+2, Ra+3 
#52 3a m ABa om FMay.m Floating point Multiply (Rg, Rava) «(¥, ¥+1) + Ra, eK XK 
Ra+t, Res. ~ Rava, Ras3 
FST am AC am FOR am Floating point Owide (Ra, Rat) (im. Rime) >A, xxx 
(Register) Rast; Rem. +Rae2. Rav 
#53 1a 0m  ADa om Flam Floating point Divide (Rg, Rast) /(¥*, ¥"41) = Ra, xx x 
Mindivect) Rav; Rem. = Rav2.-Ras3 
#53 3a 0m AFA om FOaym Floating point Divide (Ra, Ravi) /(Y, Y#1) Ra Ray; | X XX 
Rem. Ra+2, Ra+3 = 
dam 80 2 om LARRam Load Address Register (Rm) AR, SEE LEGEND. NC— 
‘ (Register) 
S4ta om Bla om LARIam Load Address Register (7) AR, ~NC~ 
Undirect) 
S434 m BJ am LARMaym — Load Address Register Ytul-ARy...-ARp 4 y ~NC- 
Multiple 
55 0a m 84am SARRam Store Address Register (AR) >Re, NCH 
(Register) 
55} om = 85 am SARIam Store Address Register =NC= 
(Indirect) 
55 3a m 87 2 =m SARMay.m Store Address Register Yeu ~NC~ 
Multiple 
#55 08m Bb am Multiply Double (Regater) (Rg, Rast) -(Rm, Amoi) Rg, 70x 
; Rast, Rav2, Rag D 
#56 1a om | 88a m Multiply Double (indirect) - (Ra, Rast) =(¥*, ¥°#1) + Rg, oo x 
Rast. 847, Rao 3D 
#56320 m BBa m Multiply Double (Ra, Ravi) “(Y, Y#1) Ry Rav}, = 0 0X 
Rat2. Rava D 
#5708 m  BCa m Divide Double (Register) (Ra, Ratt, Rat2. Rav3)/ (Rm, Ret) 0 XX 
~+Rigt2, Rax3i Rem. Ry, Rav) 
#57 Tam 80a m ODlam Divide Double (Indirect) (Ra, Ratt. Ratz, Rar3h/(¥*, YH) 0 XX 
+ Rae2, Rat; Rem. = Ra Rav) @ 
#57 Jac m BFa om ODay.m Divide Double (Ra, Ravt, Ras2, Rav3)/(¥,Y+I)* 0 X X 
Rar2. Raeg; Rem. Ry, Revi @ 
600 am COs m CLAS am Literal Logical Right Shalt Shift (Ry) right m places-zero Til v7Ux 
G0 1am Clam LARSam Litera Algebraic Right Shift Shift (Rl right m places, sign fil oo x 
60 22 m C2 2m LLRDam Literal Logical Right Shift (Ra, Rae1) right m places, oo x 
Double shitt _ 
#. Optional Math Pac Instructions D_amy must be even | 
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i OCTAL — HEXIDECIMAL 


FoRMaT FORMAT — COONG INSTRUCTION OPERATION c ov ce 
eo tam Ora oR wAT 
60.3.2 m- Cla m LARDam Literal Aigebraic Right Shit (Ra, Rar} right m places, oo x 
Double shit saga tit 
610.2 m, Cha m “LALSam Literal Algebravc Lett Shitt__Shutt (Ra) left m places. zero fill ox x 
61am Coa m LCLSam Literal Circular Left Shit Shaft (Ra) lett circular m places oo x 
B12 m CE a m LALDam —_Lieral Algebraic Lett ‘Shift (Ra, Rae 1) eft m places, ox x 
Double shitt zero fit D 
B32 mC am LCLD am Literal Cureular Lett Stitt (Rg, Rae) left ciecutar m 0 0 Xx 
Double shitt places 
60a m  CBa m tSUam Literal Subtract (Ra) m—Ra rans 
62.1.2 m  C3a_ m LSUDami —_—_Literal Subtract Double AR, Rav tem = Ra Rast D xx x 
62 2a m  CAa m LAam Literal Add__ (Ra) +m —Ra xx Xx 
62 3a om CBs om LADam Literal Add Double (Ra, Ravid +m + Ra, Rav) @ xx x 
6302 m (Ca m Llam Literal Load m=Ry oo x 
63 1am COa m Lam Literal Compare (Ra) m xx x 
63.2a om CE a om LMUL am Literal Multiply (Rget) -m Ry Rae D oo x 
63320 m CFa m LOVam Literal Owide (Ra, Rast) m= Raet. ag. ¢) 
remainder ~ Ra 
6439 m OF a -m BSVaym —_—_ByteSubtiact (Ra) (Y) pyte + Ra xx x 
65 3am OF a m BAay,m Byte Add (Ra) + (Y) byte Ra x xX x 
66 3a m DB a_m BCay,m Byte Compare (Ra) (Y) nyte XK xX 
67 0a. m 0Ca m UMlam User Macro - CP Reserved for User Macro -NA- 
UM2 a.m 
6) tam Dam UML am User Macro - CP Reserved tor User Macro "NA 
61 2a m OE a m UMKay,m User Macro — CP Reserved tor User Macro “NA 
67.3.2 m DF am BCXay.m Byte Compare and Index (R,)(Y) gyte = (im! * 1 = Bin xx x 
byt 
COMMANO/CHAIN 
INSTRUCTION 
70.0000 00.0 ACRO Channel Contra! Master cleat all channels, 
cer 00 
70.000 04 «E00 4. ACRE Channel Control Enable external interrupts, all channels 
ccROs 
70.000 05 «600 5 ACRS Channel Control Disable externat mterrupts, all channels 
7 CCR OS 
m 000 05 = €00 6 ACRE Channel Control Enable Class 11, Puorty 2,3, 4 interrupts 
CCR OG 
70.000 07 £00 7 ACR? Channel Canteol DOsable Class IH, Puonity 2,3, & ntervupts 
CCR O07 
0a 10 Ea 8 CCRa10 Channel Controt Master clear chan. 
02 4 Ea C CCRats Chaunel Contiat Enable chan, a external interrupts 
0a 15° Ea OD CCRals Channel Control DOvsable chan. a external interrupts 
02 16 Ea E CORaI6 Channel Contrat Enable chan, a Class 111, Puority 2, 3, 4 mnterrupts 
002 17 0a F CCRaN Channel Contra! Disable chan, a Class IN, Priority 2, 3, 4 interrupts 
20am User Macro - 1/0 Reserved for User Macro 
Diam User Macro - 1/0 Reserved for User Macro 
COMMAND INSTRUCTION 
2a 2 6a 2 ICKay Initiate tnput Chain Y= Channel a Chain Poxnter; initiate mput chan 
2a 06 6a 6 OCKay Initiate Output Chain Y= Channel a Chain Pointer; initiate output chain 
3am E7 a m WiMay.m Waite Control Memory (Y) ~ Chan. a CM, (See Figure 6) 
WCM amy 
23a m  EBa m  RiMay.m Read Control Memory Chan. a (CMyq) ~ Y (See Figure 6) 
RCM am.y : 
1608 m Fa m SICRam Serial Intertace Controt Seto clear chan. a discrete function per Table 3 
% 3am  fBa m SSTay Store Serial Status Channel a Serial Satus bits. ~ Y (See Table 4) 
CHAIN INSTRUCTION 
703.00 00 £3.00 0 100y © — Input Dats (Y,¥+1) = BCW, BAP; initiate transfer 
730100 £31 0 Oty Output Oata (Y:Y+1). BCW, BAP: mnitiate transfer 
7030200 €32 0 O2y External Function (Y, Yel) ~ BW, BAP: initiate transter 
70303 00 £33 0 103y Force External Function (¥¥#1) = BEW, BAP: initiate transter 
71200 m £60 m LCMKmy Load Control Memory Y = CM, (See gure 6) | pave mput chavn, om = 2 
trvtate output chai, m= 6 
1300 m= €7 0 m LCMmy Load Control Memory (Y) = CM, (See Figure 6) 
12:3.00 m EB m SCMmy Store Control Memory {CM,,) ~ ¥ (See Figure 6) 
73.000 00 €CO 0 HCR + Halt Chain, Halt chaining 
72-001 00 EC 1 0 1PR Interrupt Pracessor Generate chain interrupt ‘ 
73,300 00 EF O 0 ZFy Zero Flag v 
13°30100 EF 1 0 Sty Set Flag 1-Yiagia 
4 2.00 00 F200 0 SIMCOy Serial Jump on Met Condition Uricanditvonal Y - CAP 
m20100 F211 0 SIMCLy Serial Jump on Met Condition If suppress flag not set, Y - CAP 
4202 00 F220 SIMC2y Secial Jump on Met Condition If monitor flag set, Y - CAP 
75/0 00 m F400 om SFSCm Search For Sync  Pertorm function(s) assigned to m bits per Figure 7 
76°0°00-m FBO. 'm CSIR Serial Interface Conta! Set or clear discrete function per Table 3 
763.00 m FBO mm CSSTy Store Serial Status Seiial Status bits  ¥; See Table 4 


[.& amy must be even 
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# TRIGONOMETRIC AND HYPERBOLIC FUNCTIONS 


(Operation Code 37) 


Cartesian coordinates. Radix point assumed to be the same 


xBy 


Angle of rotation Trignonometric mode (BAMS) Bit 15 = 180° 
Angle of rotation Hyperbolic mode Radix point assumed between bits 15 and 14 


0.48672, 
1.15217 


AUIS + A yS09 = 4a = X 


AWUIs + AYs09 = 42 =A. 


lenuavodx3 


role 


i-x 


x60) 2/1 = M 


AS 


x60 


90° 0 LE 


9809 y= x 


OUsu eA 


ayeosaid 
uaisaiieg 0} 


edi | £08 0 Le 


ajeasaid anoyyim 
129,01 180g 


esy | 108 0 ue 


9803 =x 


guise, 


1 


0309 ‘9 wis 


easy [e080 Le 


803 = x 


guise, 


Szugav0 


9096 


fie | oe OLE 


A YUIS A + A ys09 x = X 


AYUISX 4 AYSOD AS A 


ajeasisod yum ayeyos “AH 


eddy | 0% 0 Le 


Caen 


phx 


0 


a}@28150d iM 101384 “GAH 


edHA 


genes Rae 


‘Ayu Ay A ytoo x = X 


a 
Tqney ayaon* A 


Me}02 WoquedAy. "HY | $0" 0 Le 


YUN = A= M 


0 


401984 21}0q80AH 


wrod 


QuIsA-Q 809 2X 


QUEX+Q3Dh= h 


mole 


4 
FU oem 


Aa XW eX 


0 


yeaeaud yu 401294 By, 


ayeosesd yaa artis al 


7080 Le 


x 
gush -gs09x*X 


Saas SS 
OUsx +9 09A7A 


annoy urawouobu), 


oFode 


x 


Kagx/ ut X 


201984 2U}WOUOBL |, 


"4A [008 0 Le 


Ityey 


"dnd 


dey | boty 


stinsaw Indino 


‘SU3L3WVUVd LNANI 


NOLIN 


—t 


AVAOI | wey oo 
9ONIGOD 


# Optional Math Pac Instructions 


aa 


craves 


UNIVAC 
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TYPE 5 4 13°12 1 ~=«100 9 8 7 6 5 4 3 2 1 0 
RR 
RI TYPE 2 0 | | a m 
RL 
RI TYPE 1 ee, 0 i o 7 iz Os os 
RK, RX o* | ‘ { a m 
5 a a 
fe ————y > 


DEFINITION OF FIELOS 


j Designator Field in IW 

x General Register Designator in WI 

y Contents of Second Instruction Ward or 1W2 
Y Effective Operand Address or Constant 


OPERANO FORMATION 


Local Jump Address Y = (P) + xD 


—Operand ¥ zy ifm = 
Operand at Y = y ifm 
Operand at Y = y + (Ryp) if m # 0,10,12,14,16 


direct addeess if 
(Operand at Y upper if m = 0 A 
Operand at Y = (R,,)/2 + y if m # 0,10,12,14, 
16:8 = (Req) g 

Operand at indirect address if m = 10,12,14.16 
Operand = m (an absolute literal) 


0 Operation (Function) Code 
f Format Designator 
00: = Format RR,-Register to Register or RL-1 Format 
01 = Format RI, Register“Indirect Memory or RL-2 Format 
10 = Format RK, Register-Literal Constant or RL-3 Format 
11 = Format ‘RX, Register-Indexed Address, Constant or RL-4 Format 
a General Register or Subfunction Designator 
m General Regster or Subtunction Designator 
4:bit Unsigned Literal Constant in RL Format 
D Signed Deviation Value (Two's Complement) 
¥ Address or Arithmetic Constant 
Figure 1 Instruction Word Format 
FORMAT 
Operand = (Req) 
LEGEND 
B Byte pointer, 0 ~ Uppér, 1 ~ Lower RX Word 
c Cary 
€C Condition Code Operand at 
“OV. Overflow 
IW Indirect Word 


10,12,14,16_ 


Y* Effective Operand Address in Rm 
TM 1/0 Transter Mode, 32 bit operand 
00 ~ Abort Input Transter 
01 = B-bit Byte Transfer 
10 ~ 16-bit Word Transter — 3 
11 + 32-bit Dual Word Transfer 3 Doe | 
BWC Butfer Word Count 
BAP Buffer Address Pointer 
CM Control Memory Word 
CAP Chain Address Pointer 
RTC Real-Time Clock 
(CY Contents of register or address 
1 (R59 Double Length Operands 
vu (RY 13.8 
2's Complement 32 bit operand 
Compare fs 
(Ry). (R44). 
—{§£§$ |g) 0 | rr (Pg) 24 
i Hi 
1 (Y) ‘ (y+) 
5 [14 8] 7—0 415 
oR XxOR AND is | cI Fractional Mantissa 4 
vio 1 {0 4 A\O_t Presumed Radix Point 
alo ojo 1 ofo 0 
at ilro vot Floating Point Operand'= 


a, mand address Y are even numbers 


(0 DISABLE DMA 
TENABLE DMA 
Bit 1 = 1, Class IM enable 

Bit 2 = 1, Class Il enable 

Bit 3 = 1, Class | enable 
#F-P. RESIDUE; 1 = enable, 

# F.P. UNDE RFLOW/OVERFLOW INT, 0 enable 


ARITHMETIC. Ts COMPARE 
0-ZERO (Ra). = (Rm) or (YD 
1 =NOT ZERO & POS (Ra) >(Rm) or (Y) 
0 Not used 
1=NOT ZERO & NEG yj (Ra) <(Rm) or (Y) 
OVERFLOWDESIGNATOR ) _#8ITS 10 ANO 11 TOGETHER FORM FLOATING 
CARRY DESIGNATOR POINT UNDERFLOW/OVERFLOW DESIGNATOR 


NORO MODE DESIGNATOR EnZzZZzi0F 
NOT USED 0 1 | FP. OVERFLOW 
GENERAL REGISTER STACK DESIGNATOR 1 1 | FP UNOERFLOW. 


# OPTIONAL MATH PAC . 
Figure 2. Status Register No. | Format 


——— 


INTERPRETED IF m = 16 
INTERPRETED IF m = 14 


INTERPRETED IF m = 12 
[a TERRAETED IF m= 10 


SR2 


1/0 INSTRUCTION FAULT, MEMORY RESUME 


t 1 t 
1 1 1 
1 ! 1 AND F.P. UNDERFLOW/OVERFLOW INTERRUPT DATA* 
i 1 ! 
| ; | INTERPRETED AS FOLLOWS: 
o 0 H 0 010 040 0 NORMAL ADDRESSING 
0 140 140 140 1” NORMAL ADDRESSING 
1 O11 Of.1 O {1 O INDIRECT ADDRESSING WITHOUT INDEXING: IW 1 AT Y = y 
1 Tf 111 114 1 INDIRECT ADDRESSING WITH INDEXING; IW 1 AT Y =.y+(R,) 
t t 1 
“INTERPRETED AS FOLLOWS: 
ccccox10 CHAIN INSTRUCTION CCCC = CHAN #; X = 0+ INPUT; X = 1 = OUTPUT 
oo000001 COMMAND INSTRUCTION 
1MMMO010 MEMORY RESUME INTERRUPT; MMM = 8K MODULE NO 
IR FP, UNDERFLOW/OVERFLOW INTERRUPT 


Figure 3. Status Register No. 2 Format 


—$—$<—$—— ee 


OCTAL 


JVALUE | OPERAND/IW1, LOCATION 


WORD AT Y = (IW2) 

BYTE AT UPPER HALF OF Y = (IW2) 
WORD AT Y = (IW2}+ (Ry) 

BYTE AT Y = (1W2)+(R,) */2 

WORD AT Y = (1W2) + (Ry) 

BYTE AT Y = (1W2) + (Ryq)*/2 

WORD AT Y = (1W2) + (Rin 4) 
BYTE AT Y = (1W2)+ (Ryy 4 4) 1/2 

NEXT IW 1 AT ADDRESS Y = (IW2) 

NEXT IW 1 AT ADDRESS Y = (12) + (R,) 
NEXT IW 1 AT ADDRESS Y = (IW2) + (Rry) 
NEXT EW 1 AT ADDRESS Y = (IW2) + (Ripe) 
NOT ASSIGNED 


0 

1 

2 

3 

4 

5 

6 

7 
10-17 

| ‘SPECIFIES GENERAL REGISTER R, — 

———s 


LIGETI ES 


* B= LSB of register 
Figure 4. Indirect Addressing 
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eee TS D1] WoRO BIT # 


CLASS | & II 


INTERRUPT CODE 
PER TABLE 2 


paceman creas 
ZEROS 


4372 1 0 | worosite 


CHANNEL 
NUMBER 


INTERRUPT CODE 
PER TABLE 2 


CLASS IIL 


fiyure S Interrupt Entrance Address Index 


TABLE 1. ASSIGNED MEMORY ADDRESS a ™- CONTROL MEMORY 
Value | Value Register Selected 


u 0 
BWC (IN) ” 


Address Assignment 
to Class 


Function ou t 


‘Store P addresses 120 130 
Store SR # 1 addresses vat | 131 
Store SR #2 addresses 122 | 132 
Store RTC lower addresses 123 | 133 
P Reload addresses 124 | 134 
SR #1 Reload addresses 125 | 135 
ISR #2 Reload addresses 126 | 136 
Store RTC upper addresses y27_| 137 
1/0 Command cells 140-141 

Auto start entrance a 
External interupt word storage | 200-217 
NORO 00-77, 300-477 


TABLE 2. INTERRUPT PRIORITY 0-17 Channel designator 
*MIL-STO-188C or RS-232 
BITS INTERPRETED 


0 0 +5-8IT CHARACTER 

0 1 = 6-BIT CHARACTER 

1 0-=7-BIT CHARACTER 

1_1 = 8.BIT CHARACTER ! 
0 = SELECT O00 PARITY 
1 = SELECT EVEN PARITY 


0 = DISABLE PARITY CHECKING 
1 = ENABLE PARITY CHECKING 

0 = ONE STOP-BIT |- ASYNCHRONOUS 
1 = TWO SToP-BiTS | OUTPUT ONLY 
ASYNCHRONOUS CLOCK SPEED SELECTION 

00 = LOWEST SPEED _11 = HIGHEST SPEED 


Priority 
Within 
Class Interrupt 


ti Power Fault 
2 Memory Resume 


CP Instruction Fault 
VO Instruction Fault 
#F.P. Overfiow/Underttow| 

Interrupt 

Executive Return 
Instruction 

RTC Overflow 

Monitor Clock 


Intercomputer Time-Out 
External Interrupt or 
Discrete Interrupt 
Output Chain Interrupt 
Input Chain Interrupt 


*VACALES. 


0 = 000 PARITY 
1= EVEN PARITY 
0 = DISABLE PARITY 
1 = ENABLE PARITY 


1: Serial MIL-STD-188C VACALES, or EIASTO-RS-232C 
Channels # Optional Math Pac function 


NOT USED 
0000 = 1 BIT/CHARACTER 
1111 = 16 BITS/CHARACTER 


Figure 6. 1/0 Control Memory 


23. 


m-field of SFSC instruction 


Set sync. serial channel active. 


On sync. ot async channel, set suppress when input character = 
(suppress register); discard that character. 


On sync. or async channel, set monitor and enable chain when input 
character = (monitor register). Terminate the butter. 


On active syne, channel search for character length word = (suppress register) 
When found enable chain and compare next input character If equal, set 
suppress 


Bits 2 and 3 used for VACALES “Search for Sync 
Fisure 7 SESC Operations 


=< 

BITS MIL-STD-188 RS.232 VACALES 

0-7 ALWAYS ONES ALWAYS ONES, ALWAYS ONES 

8 1B DISCRETE” | 1 RING INDICATOR 1= 8 DISCRETE 
TURNED ON ON TURNEO ON 

9 I= CODISCRETE | 1 RECEIVED LINE 1 CARRIER DETECT 
TURNED OFF SIGNAL DETECTOR OFF’ | TURNED OFF 

10 1 [DISCRETE | 1» I OISCRETE 1 ALARM INDICATE 
TURNED ON TURNED ON TURNED ON y 

" 1 =SYNC ERROR 
ALWAYS ONE ALWAYS ONE TURNED ON 

1 = 1 TRANSMIT FULL ON 
ALWAYS ONE ALWAYS ONE TURNED OFF 

13.15 | ALWAYS ONES ALWAYS ONES ALWAYS ONES 


Figure 8. Serial Channel Interrupt Word Format 


TABLE 3. SERIAL I/O DISCRETE FUNCTIONS 


MIL-STD-188C/VACALES EIA.STO-RS232 
Line Tine Line 


Function Discrete Devgnater oeauiter Discrete Designator 


Set Loop test (ines | ~ = Loop test (internal) 

Clear Loop test (internal) re Loop test (internal) 

NoOp | Not used - Spare 

NoOp | Not used Spare 

Set Control Line 6 J(non-std.) 

Clear | Contro! Line 6 J(nonste.) 

Set Control Line § Disable Ring Indicator 

Interrupt (internal) 

Enable Ring Indicator 

Interrupt (internal) 

Request to Send 

Request to Send 

New Sync 

New Syne 

Data Terminal Ready 
4 Data Terminal Ready 

LOOPBACK | Loop Test (external) 

LOOPBACK | Loop Test (external) 


= 


= 


Clear Control Line 5 


Clear | Control Line 4 
Set Control Line 4 
Clear | Control Line 3 
Set Control Line 3 
Clear | Controt Line 2 
Set Control Line 2 
Clear | Control Line 1 
Set Control Line 1 


>>roonnaa 


MILsTO.188 | €1ASTD-RS232 VACALES 
Function | Function FUNCTION 


Parity Error | Parity Error 


Overrun Overrun ‘] Overrun 


Break, Break Parity Error 


E Active Clear to Send Sync Error 


U1666EM COMPUTER MEMORY MAF 


THE U16@6EM COMFUTER MAIN MEMORY CONTAINS A MAXIMUM GF EIGHT. 3276810 
SIXTEEN BIT WORD MEMORY BOARDS OF MAGNETIC CORE STORAGE. 
TOTAL MEMORY CAFACITY (8 CARDS) = 262k X 16 BIT WORDS 


READ 7/7 WRITE CYCLE TIME = 725 nSECONDS. 


MEMORY BOARD NO: 1 LAaYouT ONLY - 


fle) — 00 
NDRO MEMORY (BOOTSTRAP LOAD PROGRAM) 
47 —— __ LEONTOIWED of FOUR INTERNAL Ron cards . : = 63 
ho —— - 72 
EXTERNAL INTERRUPTS, 
CLASS alte INTERRUPTS OVTPLT Cuan, INTERRUP 
5 Ineur Cua lnrearueTs = 
_— CP Instruction FAULT — 
CLASSE INTERRUPTS ce cea 
: NMoniyor Crock 
127 — — 81 
Pp VULT 
CLASS 1 INTERRUPTS ney amie 
137 —— —45 | 


i TOC COMMAND CELLS (LOCATIONS 140, 1K) ; 
a —m 


—i27 


7 


EXTERNAL INTERRUPT WORD STORAGE 
27 — . 


— 143 
NOT USED 
306 -—— 


—nA2 
NDRO MEMORY: (BooTSTRAP LOAD PROGRAM) 


CONTAINED OW Four Inrennar ROM CARDS. 


we — 39 


USER MEMORY 
LOCATION 20,000 (art 13 Set) =TesT PROGRAM Start. 


32,163 
OCcTAL DECIMAL 
LocaTions LOCATIONS 


25% 


GNMENTS 


FUNCTION 


INPUT CHANNEL OUTPUT CHANNEL 
CONNECTOR Comnee-ror. Giawan | Reronns | Sicwar | Revven | Sic 
: r 1 
12 


IN. DATA REQ. OUT. ACK. C 
IN. ACK. OUT. DATA REQ. 

EXT. INT. REQ. EXT, FUNCT. ACK. 

EXT.INT. ENABLE | EXT. FUNCT. REQ. 


DATA.BIT 00 
DATA BIT 01 
DATA BIT 02 
DATA BIT 03 
DATA BIT 04 
DATA BIT 05 
DATA BIT 06 
DATA BIT 07 
DATA BIT 08 
DATA BIT 09 
DATA BIT 10 
DATA BIT 11 
DATABIT 12 
DATABIT 13 
DATA BIT 14 
DATA BIT 15 
DATA BIT 16 
DATA BIT 17 
DATA BIT 18 
DATA BIT 19 
DATA BIT 20 
DATA BIT 21 
DATA BIT 22 
DATA BIT 23 
DATA BIT 24 
DATABIT 25 
DATA BIT 26 
DATA BIT 27 
DATA BIT 28 
DATA BIT 29 
DATA BIT 30 
DATA BIT 31 


rae 


EEL ANNDADAAOOOODE 
n=O 


ONAL eee saGkS 


DATA BIT 34 

DATA BIT 35 
SHIELD 

SHIELD 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE Refer to the 
SPARE individual 
SPARE [cable drawing 
SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 


“Pins A-1 and 69 are Secondary Shield connections. 
Data bits and control lines not used by a device will have no connection 


2b. 


SECS EF WORDS 


QUICK FIND’ GUIDE TO EF WORDS FOR EACH UNIT OF THE SFCS. 


TWECSI 
ABR S269, CHAF. 3, SECT. 2, FAGE 15/16. 


READ MFU RAM 

WRITE MPU RAM 

INITIALISE 

£F S: CODE 1,, READ TOTE DISFLAY RAM 

EF S: CODE 2, WRITE TOTE DISFLAY RAM ~ 
EF S: CODE 3, WRITE ALL TOTE DISPLAY 

EF 6: INDICATOR FUNCTIONS 


[e] 
3 


ABR S309, CHAF. 3, SECT. 2, FAGE.53/54 


EF ©: REFRESH MEMORY TRANSFER WORD 
EF 1: STATUS REQUEST WORD 


WDE 


ABR S311, CHAF. 3, SECT. 2, FAGE 25/2368 


EF 81: INITIALISE 

EF 8 MK 48 TWO STATES 

EF 8 MK 48 TWO STATES 

EF 8. MK 48 MULTI. STATES 

EF 8 MK 48 MULTI STATES 

EF 8. ME 48 MULTI STATES 

EF 8 STATUS AND TEST FUNCTIONS 
EF 8 SYNCRONOUS PRESET GYRO 
EF 8 SYNCRONOUS PRESET GYRO 
EF +6 SYNCRONOUS PRESET DEPTH 
EF 8 TUBE 1 ORDERS 

EF 8 TUBE 2 ORDERS 

EF 8 TUBE 3 ORDERS 

EF 8 TUBE 4 ORDERS 

EP 9 TUBE S ORDERS 

EF 91: TUBE 6 ORDERS 

EF 92: MK 48 COMMANDS LEFT 

EF 93: MK 48 COMMANDS RIGHT 

EF 94: TELCOM TEST 

EF 95: LOOP TEST 


EF 96: REQUEST TUBE STATUS 

—F 97: SEND ITL. TO TUBE 

EF 98: RESTART UGM 

EF 99: ORDER BIT 

EF 9A: REMOVE POWER TO SOLENOID 
—F 9B: ORDER RANGE SAFE 


EF B : UGM TRANSFER WITH FORCE 
EF C : UGM TRANSFER 

—F D : TRANSFER SDM TIME 

—F E : READBACK DATA 

EF F : FIRE ORDER 
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R/R 


ABR S316, CHAF. 3, SECT. 2, FAGE 61/62 


EF 
EF 


ABR S310, CHAP. 3, SECT. 


SCoOmMPpWOnvounaWhe 


HALT 

WRITE 

ERASE 

REWIND 

SFACE AHEAD 
READ 

BACK SPACE 
INTERFACE TEST 
: STATUS 


FAGE 17-24 


READ MPU RAM 

WRITE MPU RAM 
INITIALISE 
CONTROLLER FUNCTIONS 
RANGER 

ATTACKER SONAR BLOCK 
ATTACKER SIMULATE BLOCK 
2007 

SYNCRO DATA 

EXTERNAL FUNCTION 
TIME COUNTER 

BLOCK TRANSFER 
EXPRESS TRANSFER 


ABR 5316, CHAP. 3, SECT. 2, FAGE 47-S6D 


i= 
ic 


READ MPU RAM 

WRITE MPU RAM 
INITIALISE 

CONTROL FUNCTIONS 
PLOTTER FUNCTIONS | 
INDICATOR FUNCTIONS 
READ KEYBOARD BUFFER 
WRITE KEYBOARD BUFFER 


ABR 5312, CHAP. 3, SECT. 1, PAGE 13/14 


HALT 

READ 

WRITE 

REQUEST STATUS ‘ 
RETURN SECTOR ADDRESS 
RETURN’ TRACK ADDRESS 
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ASCII CODE TABLE 


one EAS 


inst 
Fuest piety hcten. 


SECOND LOTT 


FiRST oIGKT. 


apepeane 


IN 


EF WORD FORMATTING FLOW DIAGRAM 


WRITE TOTE DISPLAY MEMORY-EF5 CODE 2 


NUMBER OF 
CHARACTERS 


CONTINUE FOR 
CHARACTERS DESIRED 


‘SEE FIG. 3-2.22 


CHARACTER 0 CODE NOT USED 


i a 
I [Sa SRA 


13 
ist DIGIT ain't ole 1ST DIGIT aN | pate 


WRITE ALL TOTE DISPLAY-EF5 CODE 3 
pe Le iel effets et T els] 


Heeop 
ae 
bofefofofoy +] fofofofofofofo]s fa] 


1st OUTPUT WORD 


CHARACTER NOT USED 


SARK S 
NN FY. 
4-13 0-7 
1ST DIGIT 2ND DIGIT 


30. 


SWUTTCH INTERRUPT CODES 


POTTER | 
FUNCTION CODE FUNCTION CODE 
IDENT BITS 13.8 IDENT BITS 13:8 
BITS 15, 14] OCTAL SWITCH-INPICATOR BITS 15, 14] OCTAL SWITCH-INDICATOR 
00 00 ILLEGAL or 07 ACTION 6 
00 0 CYCLE TOTE oO 10 ACTION 4 
00 02 01/CHOOSE 01 ” ACTION 2 
cr) 03 02/CHOOSE 0 2 ACTION 1 
00 os 03/CHOOSE oO 13 ACTION 3 
00 05 04/CHOOSE a 14 ACTION 5 
00 06 MK8/ASSIGN or 15 STBY 6 
Co) 07 UGMB4/ASSIGN 1 16 STBY 4 
00 10 Mk48/ ASSIGN 01 v7 sTByY 2 
00 uN wis 01 20 sTBy 1 
00 12 6/ALLOC oO 2 STBY 3 
00 13 4/ALLOC 1 2 stays | 
00 4 2/ALLOC o 23 BOWCAP 6 
00 8 VALLOC 0 24 BOwCAr 4 
00 16 3/ALLOC o1 2 BOWCAP 2 
00 v7 S/ALLOC o 26 BOWCAP 1 
00 20 SPARE 2 oO a BOWCAP 3 
00 2 SPARE 3 oO 30 BOWCAP 5 
00 2 AUTO/MAN oO 3 SELECT 6 
00 23 ENTER oO 32 SELECT 4 
00 24 EX.BIT o1 3 SELECT 2 
00 25 SURF/SUB 0 4 SELECT 1 
00 Ps AM.PAS/AM-ACT oO 35 SELECT 3 
00 2 ASH-1/ASH-0 oO 36 SELECTS 
00 30 PING-L/PING-S oO 37 SPARE 
00 31 DPLR-1/DPLR-0 01 40 SPARE 
00 RUN-H/RUN-M, o1 4a SPARE 
00 3B SRCH-M/SRCH-L o 42 SPARE 
00 x10 ‘Or 43 SPARE 
00 35 SET/R-BACK 01 “4 SPARE 
00 % JOYSTICK-UP 1 45 ILLEGAL 
00 7 JOYSTICK-DOWN o1 6 FIRE 
00 40 JOYSTICK-LEFT 01 47 UNASSIGNED 
00 a JOYSTICK-RIGHT t t 
00 42 UP-ARROW o n UNASSIGNED 
00 43 DN-ARROW 
00 MATCH OVERRIDE 
00 7 UNASSIGNED 
i n UNASSIGNED 
01 00 ILLEGAL 
0 o PATROL 6 
0 02 PATROL 4 
o 03 PATROL 2 
0 04 PATROL 1 
oO 05 PATROL 3 
o 06 PATROL 5 
L 


TWFCSI Switch Interrupts 


3. 


SFCS MOD 1 CIRCUIT CARD DATA 


CARD TYPE EQUIPMENT LOCATION CIRCUIT 
ABE woc. A4A211 TIC 
ABE TOAD A2A8~ TOAD 
ABE TOAD A2A26 TOAD 
AFA FCC A1A23 TOTE TIMING 
AFA FCC ° ~—ALA24. TOTE TIMING 
AFA FCC A6A97 IG/MEM 
AFA FCC AT7A55 MPU 
AFA FCC A7A56 MPU 
AFA FCC A7A133 INDC 
AFA FCC A7A134 INDC 
AFA cpc A3A20 IDI 
AFA cpc A3A21 IDI 
AFA cpc A3133 MPUL 
AFA . cpc A3134 MPUL 
AFA cpc A3A157 Mpu2 
AFA cpc A3A158 MPU2 
APA cpc AA3A232 sDCV 
AFA cpc AA3A312 IDI 
AFA cpc A3A329 MPU3 
AFA cpc A3A330 MPU3 
AFA woc A4A76 TLC 
AFA wDc A4A255 DDL 
AFA WDC A4A256 DDL 
AFA WDC A4A257 DDL 
AFA WDC A4A390 MPU 
AFA woc A4A391 MPU 
BHA FCC A6A20 ‘coc 
BHA FCC - A6140 “IG 
BHA FCC A6A71 IG : 
BHA FCC A1A38 TOTE REFRESH 
BHA cpc A3A113 HMI /VMI 


BHA CDC ‘ A3A117 HMI 


32. 


CARD TYPE EQUIPMENT LOCATION’ CIRCUIT 

1 BHL FCC A6A26 vcc 

2 BHL FCC A6A27 vcc 

3 BHL FCC A6A29 vcc 

4 BHL FCC A6A99 19 

5 BHL FCC A6A141 Tor 

6 BHL FCC A6A28 MP 

7 BHL cpc A3A218 MP 

8 BHL cpc A3A219 MP 

9 BHL wpc A4A85 TLC 

10 BHL WDC A4A260 DRL (BIT 

11 BHL WDC A4A261 DRL (BIT 

12 BHL WDC A4A262 DRL (BIT 

13 BHL WDC A4A263 DRL (BIT 

14 BHL WDC A4A264 DRL (BIT 

15 BHL wpc. A4A265 . DRL (BIT 

16 BHL WDC A4A266 DRL (BIT 

17 BHL wpc A4A267 DRL (BIT 

18 BHL WDC A4A268 DRL (BIT 

19 BHL WDC A4A269 DRL (BIT 

20 BHL WDC A4A270 DRL (BIT 

21 BHL WDC A4A409 TIMP 

1 BUJ FCC A7A3 MPU 

2 BUI FCC A7A11 MPU 

3 BUI FCC A7A12 MPU 

4 BUI FCC A7A13 MPU 

5 BJJ FCC A7A14 MPU 

6 BUS FCC A7A15 MPU 

7 BUI FCC A7A16 MPU 

8 BJT FCC A7A17 MPU 

9 BJT FCC A7A18 MPU 

10 BJT FCC A7A19 ; MPU 
Secondry Mode 

11 BJT FCC A7A45 MPU 

12 BUS WDC A4A31 WYWG 

13 BJT wpc A4A32 WYWG 

14 BUI WDC A4A326 MPU 

15 BUT WDC A4A329 MPU 

16 BJT WDC A4A330 MPU 

17 BIT wDc A4A331 MPU 


33. 


7) 
7) 


CARD 


By. 


TYPE EQUIPMENT LOCATION CIRCUIT 
1 CHH FCC A6A13 coc 

2 CHH FCC A6A15 coc 

3 CHH FCC A6A18 IG/DOC/COC 
4 CHH FCC A6A24 IG/coc/vcc 
5 CHH FCC A6A58 IG/DOC 

6 CHH FCC AGAG61 poc 

7 CHH FCC AGAG3 Doc 

8 CHH FCC A6AGB IG/DOC 

9 CHH FCC AGAG69 IG/DOC/coc 
10 CHH FCC A6A105 IG 

‘LU CHH FCC A6A107 IG 

12 CHH FCC A6A108 IG 

13 CHH FCC A6A143 IG 

14 CHH FCC AGA186 NSI/19 

15 CHH FCC A6A29 MP 

“16 CHH FCC A7A88 WDC 

17 CHH FCC A7A105 SWMX 

18 CHH epc A3A198 Mp 

19 CHH wDc A4A36 TLC/WYWG 
20 CHH woc A4A77~ TLC 

21 CHH wDpc A4A78 TLC 

22 CHH wDc A4A250 PWNM/MPU 
23 CHH wDc A4A343 TIMP 

24 CHH wDc A4A344 TIMP 

25 CHH wc A4A403 TIMP 

26 CHH wpc A4A404 TIMP 

27 CHH woc A4A406 TIMP 

1 CHP FCC A7A64 MON/SWMX 

2 CHP cpc A3A24 SMI 

3 CHP cpc A3A115 HMI /VMI 

4 CHP cpc A3A195 MP 

5 CHP cpc A3A227 sDCV 

6 CHP cpc A3A228 MAMO 

7 CHP cpc A3A308 MON 

8 ' CHP woc A4A45 SYPE 

9 CHP woc A4A296 TIMP/TIC 


CARD TYPE EQUIP LOCATION CIRCUIT 

1 CMC FCC A1A3 COLUMN/LINE 
“2 CMC FCC AlA4 COLUMN/LINE 
3 CMC FCC AlA5 COLUMN/LINE 
4 CMC FCC A1A6 COLUMN/LINE 
“5; CMC FCC A1A7 COLUMN/LINE 
6 CMC FCC Al1A8 COLUMN/LINE 
rr CMC FCC A1A9 COLUMN/LINE 
8 CMC FCC A1A10 COLUMN/LINE 
9 CMC FCC Al1A11 COLUMN/LINE 
10 CMC FCC Al1A12 COLUMN/LINE 
LL CMC FCC AlA13 ; COLUMN/LINE 
12 CMC FCC AlA14 COLUMN/LINE 
13 CMC FCC AlA15 COLUMN/LINE 
14 CMC FCC AlA16 COLUMN/LINE 
15 CMC FCC AlA17 COLUMN/LINE 
16 CMC FCC A1A18 COLUMN/LINE 
1 DRH 6800 CDC A3A130 MPU 1 

2 DRH 6800 CDC A3A154 MPU 2 

3 DRH 6800 cpc A3A325 MPU 3 

1 DRJ FCC A7TA46 MPU/MON 

2 DRI CDC A3A129 MPU 1/MON 

3 DRI CDC A3A153 MON/MPU 2 

4 DRI CDC A3A324 MPU 3 

5 DRI WDC A4A342 : MPU/PWMN 

1 DRL FCC AJA39 TOTE REFRESH 
2 DRL FCC A6A49 MEM/COC 

3 DRL © FCC A6A51 MEM 

4 DRL FCC A6A52 MEM 

5 DRL FCC A6A53 MEM 

6 DRL FCC A6A137 MEM 

7 DRL FCC A6A138 MEM 

8 DRL FCC A6A184 MEM 

9 DRL FCC A6A185 MEM. 

10 DRL FCC “ATA48 MPU. 

11 DRL : FCC A7A49 MPU 

12 DRL FCC A7A53 MPU 

13 DRL - FCC A7A58 MPU 

14 DRL FCC A7A59 MPU 

15 DRL FCC A7A76 TIF 


35. 


SELECT 
SELECT 
SELECT 
SELECT 
SELECT 
SELECT 
SELECT 
SELECT 
SELECT 
SELECT 
SELECT 
SELECT 
SELECT 
SELECT 
SELECT 
SELECT 


DRIVERS 
DRIVERS 
DRIVERS 
DRIVERS 
DRIVERS 
DRIVERS 
DRIVERS 
DRIVERS 
DRIVERS 
DRIVERS 
DRIVERS 
DRIVERS 
DRIVERS 
DRIVERS 
DRIVERS 
DRIVERS 


CARD TYPE EQUIP LOCATION CIRCUIT 


16 DRL cpc A3A126 MPU 1 
17. DRL cpc A3A127 MPU 1 
18 DRL cpc A3A131 MPU 1 
19 DRL cpc A3A136 MPU 1 
20 DRL cpc A3A137 MPU 1 
21 DRL cpc A3A150 MPU 2 
22° DRL cpc A3A151 MPU 2 
23. DRL cpc A3A155 MPU 2 
24 DRL cpc A3A160 MPU 2 
25 DRL cpc A3A161 MPU 2 
26 DRL cpc A3A323 MPU 3 
27. DRL cpc A3A327 MPU 3 
28 DRL cpc A3A332 MPU 3 
29° ‘DRL woc A4A383 MPU 
30 DRL woc A4A384 MPU 
31 DRL WDC A4A388 MPU 
32 DRL WDC A4A393 MPU 
33. DRL WDC A4A394 MPU 

1 DRM FCC A1A34 TOTE REFRESH 
2 DRM FCC A6AL coc 

3 DRM FCC A6A2 coc 

4 DRM FCC A6A3 coc 

5 DRM FCC A6A4 coc 

6 DRM FCC A6AS coc 

7 DRM FCC A6A6 coc 

8 DRM FCC A6AT coc 

9 DRM FCC A6AB coc 
10 DRM cbc A3A33 MPU 1 
11 DRM cpc A3A34 MPU 1 
12 DRM coc: = A3A35 MPU 1 
13. - DRM '; @pe A3A36 MPU 1 
14 DRM cpc A3A37 MPU 1 
15 DRM . ‘ieDe A3A38 MPU 1 
16 DRM cpc A3A39 MPU 1 
17. DRM cpc A3A40 MPU 1 
18 DRM cpc A3A41 MPU 1 
19 DRM cpc A3A42 MPU 1 
20 DRM cpc A3A43 MPU 1 


Bb. 


CARD TYPE EQUIP LOCATION CIRCUIT 


21 DRM CDC A3A58 MPU 2 
22 DRM CDC A3A59 MPU 2 
23 DRM CDC A3A61 MPU 2 
24 DRM CDC A3A62 MPU 2 
25: DRM CDC A3A63 MPU 2 
26 DRM cDc A3A64 MPU 2 
27 DRM CDC A3A65 MPU 2 
28 DRM CDC A3A66 MPU 2 
29 DRM CDC A3A67 MPU. 2 
30 DRM CDC A3A68 MPU 2 
fil DRM CDC A3A69 MPU 2 
32 DRM CDC A3A70 MPU 2 
33 DRM CDC A3A71 MPU 2 
34 DRM CDC A3A123 MPU 1 
35 DRM CDC A3A124 MPU 1 
36 DRM CDC A3A316 MPU 3 
37 DRM CDC A3A317 MPU 3 
38 DRM cDC A3A318 MPU 3 | 
39 DRM cpc A3A319 MPU 3 
40 DRM ; CDC. A3A320 MPU 3 
41 DRM CDC A3A321 MPU 3 
42 DRM CDC A3A326 MPU 3 
dy DRN FCC A7AL MPU 

2 DRN FCC A7A2 MPU 

3 DRN FCC A7A20 MPU 

4 DRN FCC A7A21 MPU 

5 DRN FCC A7A22 MPU 

6 DRN FCC A7A23. : MPU 

t DRN FCC A7A43 : MPU 

8 DRN FCC ' ATA44 MPU 

9 DRN FCC A7A60 MPU 
10 DRN ECC A7A61 MPU 
11 DRN 2 FCC A7A62 MPU 
12 DRN FCC A3A63 MPU 
13 DRN CDC : A3A29 MPU 1 
14 DRN CDC A3A30 MPU 1 
15 DRN CDC A3A48 MPU 1 
16 DRN CDC A3A49 MPU 1 
17 DRN cDCc A3A50 MPU 1 


31. 


CARD TYPE EQUIP LOCATION CIRCUIT 


18 DRN cpc A3A51 MPU 1 
19 -DRN cpc A3A53 MPU 2 
20 DRN cpc A3A54 MPU 2 
21 -DRN cpc A3A72 MPU 2 
23 DRN cpc A3A74 MPU 2 
24 DRN cpc A3A75 MPU 2 
25. DRN cpc A3A138 MPU 1 
26  DRN cpc A3A139 MPU 1 
27. DRN cpc A3A140 MPU. 1 
28  DRN cpc AZAL41 MPU. 1 
29° ~DRN cpc A3A146 MPU 2 
30  DRN cpc A3A162 MPU 2 
31 DRN cpc A3A163 MPU 2 
32 DRN cpc AZA144 MPU 2 
33. DRN cpc A3A165 MPU 2 
34  DRN cpc A3A333 MPU 3 
35  DRN cpc A3A335 MPU 3 
36 DRN cpc A3A336 MPU 3 
37. DRN cpc A3A337 MPU 3 
38  DRN cpc A3A338 MPU 3 
39 DRN cpc A3A339 MPU 3 
40  DRN wpc A3A316 MPU 
41 -DRN wDoc A3A317 MPU 
42 DRN woc A3A335 MPU 
43 DRN woc A3A336 MPU 
44 DRN woc A4A337. MPU 
45 DRN woc A4A338 MPU 
46 DRN woc A4A377 MPU 
47 DRN WDC A4A378 MPU 
48  DRN - WDC A4A379 MPU 
49 DRN woc A4A395 MPU 
50 ‘DRN ‘WDC | A4A396 MPU 
51. DRN woc A4A397 MPU 
52  DRN woc A4A398 MPU 


38. 


CARD TYPE EQUIP LOCATION CIRCUIT 
1 EHK FCC A6A48 NSI/MEM 
2 EHK FCC A6A47 MEM 

3 EHK FCC A6A65 NSI/CG/MEM/VCC 
4 EHK FCC AGA66 vec 

5 _EHK FCC A6A111 IG/VCC 
6 EHK FCC A6A150 NSI 

7 EHK FCC A6A195 NSI 

8 EHK FCC A6ALO MPU 

9 EHK FCC A6A26 MP 

10 EHK FCC A6A33 MP 

11 EHK FCC A6A34 MP 

12. EHK FCC A6A54 MPU 

13. EHK FCC A6A72 MP 

14 EHK FCC A6A73 Mp 

15. EHK FCC AGA74 MP 

16 EHK FCC A7A186 NS 

17. ‘EHK cpc A3A91 IDI 

18 EHK cpc A3A92 HMI/VMI 
19 EHK cpc A3A93 DRT/SMI 
20 EHK cpc A3A94 IDI 

21 EHK cpc A3A95 IDI 

22. EHK cpc A3A96 IDI 

23. EHK cDc A3A102 NSI 

24  EHK cpc A3A109 IDI 

25 EHK cpc A3A110 IDI 

26 EHK cpc A3A132 MPU «1 
27 EEK cpc A3A156 MPU 2 
28 EHK cpc A3A168 NS 2 

29. ~EHK cpc A3A187 MP 

30 EHK cpc A3A188 MP 

31  EHK cpc A3A189 MP 

32 EHK cpc A3A190 MP 

33. EHK cpc A3A191 MP 

34 HK cpc A3A192 MP 

35. EHK cpc A3A193 MP 

36 EHK cpc A3A328 MPU 3 
37. EHK cpc A3A345 MT 1 

38  EHK cpc A3A349 NS 3 

39 EHK cpc A4A300 TIMP 

40. BHK woc A4A382 MPU 


34. 


CARD TYPE 


41 
42 
43 
44 
45 
46 
47 
48 
49 
50 


PRP rE OCDIDHEWNE 
NRO * 


PRRPRPRR 
DAD MN Sw 


a 
o 


NNNUNNN 
UPBWNHS 


EHK 
EHK 
EHK 
EHK 
EHK 
EHK 
EHK 
EHK 
EHK 
EHK 
EHK 
EHK 
EHK 
EHK 
EHK 


EJC 
EJC 
EJC 
EJC 
EJC 
EJC 
EJC 
EJC 
EJC 
EJC 
EJC 
EJC 
EJC 
EJC 
EJC 
EJC 
EJC 
EJC 
EJC 
EJC 
EJC 
EJC 
EJC 
EJC 
EJC 


EQUIP LOCATION CIRCUIT 

WDC A4A399 TIMP (RIGHT) 
WDC A4A400 TIMP (RIGHT) 
wpc A4A401 TIMP (LEFT) 
WDC A4A402 TIMP (LEFT) 
FCC A1A30 TOTE TIMING/REFRESH/DIMMING 
cpc A3A313 IDI 

FCC A7A109 SWMX 

FCC A7A135 INDC 

FCC A7A136 INDC 

wpc A4A253 DDL 

WDC A4A254 DDL/DRL/PWMN 
wpoc A4A339 MIIF 

WDC A4A340 TIMP 

WDC A4A341 TIMP 

WDC A4A389 MPU 

FCC AlA21 TOTE TIMING/DIMMING 
FCC A7A71 MP 

FCC A7A144 MP 

FCC A7A145 WDC/INDC 
FCC A7A146 INDC 

FCC A7A147 INDC 

FCC A7A148 INDC 

FCC A7A149 INDC 

FCC A7A150 INDC 

FCC A7A151 INDC 

FCC A7A152 INDC 

FCC A7A153 INDC 

FCC A7A154 INDC 

FCC A7A155 INDC 

FCC A7A156 INDC 

FCC AT7A157 INDC 

cpc A3A1L DI 

cpc A3A2 DI 

cpc A3A3 DI 

cpc A3A4 DI 

cpc A3A5 DI 

cpc A3A6 DI 

cpc A3A7 DI 

cpc A3A8 PPE/IDI 

¢epc A3A169 TM 


4h. 


CARD TYPE EQUIP LOCATION CIRCUIT 

26 &EJC cpc A3A181 MP 

27° BIC cpc A3A307 MON/DI 

28 4EJC WDC A4A 26 MIIF 

29 ~EJC wDc A4A84 TLC 

30 JC WDC A4A171 MIIF 

31 BUC WDC A4A172 TSMF _(PEPD/PEGA) 
32 §EJC WDC A4A173 TSMF (PETU/PEWY) 
33. «BUC wpoc A4A174 TSMF (WYAG) 

34 BJC wDC A4A175 MIIF 

35 EJC wDc A4A176 TSMF (SCFI/FISJ) 
36 = EJC WDC A4A177 MIIF 5 
37. ~EJC woc A4A178 TSMF (TEST/MIIF) 
38 JC wpc A4A218 TIC (TUBE 1 

39 BIC WDC A4A219 TIC, (TUBE 2 

40 EJC WDC A4A220 TIC (TUBE 3 

41 BIC WDC A4A221 TIC (TUBE 4 

42  EJC wpc A4A222 TIC (TUBE 5 

43 EJC wDc A4A223 TIC (TUBE 6) 

44 EJC WDC A4A224 TIMP/TIC 

45 JC wDc A4A420 TIMP/PWMN 

1 EYA FCC A1A35 TOTE REFRESH 

2 EYA FCC A6AB1L MEM 

3 EYA FCC A6A82 MEM 

4 EYA FCC A6A83 MEM 

5 EYA FCC A6A84 MEM 

6 EYA FCC A6AR5 MEM 

7 EYA FCC A6A86 MEM 

8 EYA FCC A6A87 MEM 

9 EYA FCC A6A88 MEM 

10 ~==EYA FCC A6A89 MEM 

12, .cEYA FCC A6A90 MEM 

12 EYA FCC * AGAQL MEM 

13. EYA FCC A6A92 MEM 

14. ~EYA FCC A6A93 MEM 

15 §EYA FCC A6A94 MEM 

16 EYA FCC A6A95 MEM 

17. -EYA FCC A6A96 MEM 


CARD TYPE EQUIP. LOCATION CIRCUIT 
18 EYA cpc A3A27 MPU 1 

19 ~BYA cpc A3A28 MPU 1 

20 EYA cpc A3A31 MPU 1 

21 =EYA cpc A3A32 MPU 1 
-22  BYA cpc A3A55 MPU 2 

23. EYA cpc A3A56 MPU 2 

24 §EYA cpc A3A322 MPU 3 

1 FEA FCC A1A27 TOTE TIMING 
2 FEA FCC A1A28 TOTE TIMING 
3 FEA FCC A1A29 TOTE TIMING/REFRESH 
4 FEA FCC A6A9 coc 

5 FEA FCC A6A19 coc 

6 FEA FCC A6A22 CG 

a FEA FCC A6A23 coc 

8 FEA FCC A6A30 vcc 

9 FEA FCC A6AAL MEM 

10 FEA FCC A6A42 MEM 

ll FEA FCC A6A67. cG 

12 FEA FCC A6A98 IG/COC 
13. FEA FCC A6A100 coc 

14. FEA FCC A6A142 cG 

15. FEA FCC A6A181 IG 

16 FEA FCC A6A182 IG/MEM 
17. ~FEA FCC A7A90 WDC 

18 FEA FCC A7A112 DMCO 

19 FEA FCC A7A113 DMCO 

20 FEA “FCC A7A188 NS 

21 FEA “FCC A7A189 NS 

22 FEA’ cpc A3A76 NS2 

23 FEA: ‘CDC ° A3A77 NSs2 

24 FEA “CDC A3A103 NS1 

25 FEA cpc A3A104 NS1 

26 FEA cpc A3A166 SDCV/KEY 
27. FEA cpc A3A222 CLK 

28 FEA cpc A3A223 CLK 

29. FEA cpc -A3A224 CLK 

30 cpc A3A225 CLK 


FEA: 


YW, 


CARD TYPE EQUIP LOCATION CIRCUIT 

31s FEA cpc A3A305 DIM 

32 FEA cpc A3A344 MTg 

33. «FEA cpc A3A347 NS 3 

34 FEA cpc A3A348 NS 3 

35 FEA woc A3A33 WYWG (RIGHT) 
36 «=FEA WDC A3A34 WYWG (LEFT) 
37. ~FEA woc A3A37 WYWG (TONE) 
380 FEA woc A4A140 TLC (RIGHT) 
39 «FEA woc A4A141 TLC (RIGHT) 
40. FEA woc A4A142 TLC (LEFT/SIMU) 
41 FRA woc A4A143 TLC (LEFT) 
42. FEA wDc A4A144 TLC (SIMU) 
43 FEA woc A4A145 TLC (SIMU) 
44 FEA wpc A4A146 TLC (SIMU) 
45 FEA woc A4A354 TIMP (RIGHT) 
1 FFG FCC A1A20 TOTE TIMING 
2 FFG FCC A7A114 oMco 

3 FFG FCC AT7A115 MON 

4 FFG FCC A7A116 MON 

5 FFG FCC A7A117 MON 

6 FFG cpc A3A301 MON 

7 FFG cpc A3A302 MON 

8 FFG cpc A3A303 MON 

9 FFG cpc A3A304 DIM 

10 FFG woc A4A244 PWMN 

11. FFG woc A4A245 PWMN 

12. FFG woc A4A246 PWMN 

13. FFG woc A4A247 PWMN 

14. FFG woc A4A248 PWMN 

15 FFG WDC A4A278.  TWMK (TUBE 1 
16 FFG woc A4A279 TWMK (TUBE 2 
17. ~—FFG woc A4A280 TWMK (TUBE 3 
18° FFG woc A4A281:- ‘TWMK (TUBE 4) 
19 FFG wc A4A282 TWMK (TUBE 5 
20. ~FFG woc A4A283 TWMK (TUBE 6) 
21 FFG TOAD A2A31 TOAD 

22 FFG TOAD A2A32 TOAD 

23. FFG cpc A3A300 MON/CLK 


43. 


CARD TYPE EQUIP LOCATION CIRCUIT 
1 FMF FCC A1A40 TOTE 
2 FMF FCC A6A196 NSI 
3 FMF FCC A7A77 MON/TIF 
4 FMF cpc A3A311 MON 
5 FMF WDC A4A271 TWMK/PWMN/MIIF 
6 FMF wpc A4A299 TIC/TSMF/MIIF 
7 FMF FCC A6A110- NSI/IG 
si FPN cpc A3A298 CDC SHEETS 
2 FPN WDC A4A242 PWMN 
1 FOM FCC A7AS2 MPU 
2 FOM wpc A4A387 MPU 
1 FOR FCC A6AG MPU 
2 FOR FCC A6AT ° MPU 
3 FOR FCC A6A8 MPU 
4 FOR FCC AGA MPU 
5 FOR woc A4A318 MPU 
6 FOR woc A4A319 MPU 
7 FOR woc A4A320 MPU 
8 FOR woc A4A321 MPU 
FRD TOAD A2A10 TOAD 
FRD TOAD A2A12 TOAD 
1 Fvc FCC A1A25 TOTE TIMING 
2 Fvc cpc A3A226 CLK 
3 FVC WDC A4A22 WYWG 
4 FVC FCC A4A23- WYWG 
z GBP WDC A4a94 WYWG (LEFT) 
2 GHK 


Lt, 


CARD TYPE EQUIP LOCATION CIRCUIT 
1 GHK FCC A1A31 TOTE TIMING 
2 GHK FCC A1A32 TOTE TIMING 
3 GHK FCC A6A60 Doc 

4 GHK FCC A6A54 IG/coc 

5 GHK FCC A6A104 19 

6 GHK FCC AGA109 19 

iz GHK FCC A6AL49 NSI/19/MEM 
8 GHK FCC A6A189 NSI 

9 GHK epc A3A15 PPE 

10 ‘GHK cpc A3A204 MP 

ll. GHK cpe A3A343 MTI 

12 . GHK woc A4A35 WYWG 

13. GHK woc A4A40 SYPE 

14 ~GHK woc A4A86 TLC (RIGHT) 
15 GHK woc A4A87 TLC (LEFT) 
16. GHK wDc A4A96 WYWG (TONE) 
17. GHK woc A4A97 WYWG (TONE) 
18  GHK WDC A4A352 TIMP 

19 GHK wDc A4A353 TIMP/MPU 

20 GHK woc A4A354 TIMP 

21 GHK FCC ATA67 MP /WDC 

1 GKR woc A4A47 WYPE (RNFN) 
" GKR woc A4A49 WYPE - (RNCQ) 
3 GKR woc A4A51 WYPE (FG) 

4 GKR wDc A4A53 WYPE (SD) 

5 GKR woc A4A55 WYPE (CGOH) 
6 GKR woc A4A57 WYPE (P1 

7 GKR wDc A4AS9 WYPE (AM) 
1: GMM woc A4A113 WYPE (PU) 

2 GMM wDc A4A114 WYPE (DOEN) 
3 GMM WDC A4A115 WYPE (SM) 

4 GMM woc A4A116 WYPE (SZSP) 
5 GMM wc A4A117 WYPE (RVSP) 
6 GMM woc A4A118 WYPE (TJMD) 
7 GMM WDC A4A119 WYPE (AS) 

8 GMM wDc WYPE (TAMD) 


A4A1120 


4S, 


CARD TYPE EQUIP LOCATION CIRCUIT 

1 HFC WDC A4A325 MPU 

2 HFC FCC ATA47 MPU 

1 HFD FCC A7A5 MPU 

i JDB NONE USED 

ul JHD FCC A1A36 TOTE REFRESH 
2 JHD FCC A1A37 TOTE TIMING 
3 JHD FCC A6A25 NSI/COC 

4 JHD FCC AfA43 MEM 

5. JHD FCC A6A44 MEM 

6 JHD FCC A6A10 Coc 

7 JHD FCC A6A50 MEM 

8 JHD FCC A6A12 NSI 

9 JHD FCC A6A13. NSIT 

10 JHD FCC A6A14 vcc 

Ul JHD FCC A6A30 MP 

12 JHD . cDC A3A209 MP 

13 JHD cDc A3A210 MP 

14 JHD cDc A3A211 MP 

15 JHD CDC A3A212 MP 

16 JHD cDCc A3A213 MP 

17 JHD cDC A3A214 MP 

18 JHD CDC A3A215 MP 

19 JHD CDC A3A216 MP 

20 JHD CDC A3A217 MP 

21. JHD WDC A4A42 SYPE/GYRO 
22 JHD WDC A4A44 SYPE (S/D CONV) 
23 JHD WDC A4A83 TLC (SIMU) 
24 JHD WDC A4A102 SYPE (GYRO) 
25 JHD WDC A4A104 SYPE (DEPTH) 
26 JHD WDC A4A258 DRL 

27 JHD WDC A4A259 DRL 


We. 


CARD TYPE EQUIP LOCATION CIRCUIT 
1 KBC woc A4Al101 SYPE (GYRO) 
2 KBC WDC A4A105 SYPE (GYRO/DEPTH) 
3 KBC WDC A4A103 SYPE (GYRO) 
1 KDM cpc A3A170 RAG/KEY 

1 KDN cpc A3A86 RAG/KEY 

¥) KDN cpc A3AR7 RAG/KEY 

3 RON cp A3A88 RAG/KEY 

1 KMA cpc A3A235 spcv 

1 KMB FCC AT7AAR6 wpc 

2 KMB cpc A3A241 svpc 

3 KMB cpc A3A243 svDCc 

4 KMB cpc A3A245 sDCV 

5 KMB cpc A3A247 SDCV 

6 KMB cpc A3A249 sDCVv 

7 KMB cpc A3A251 SDCV 

8 KMB cpc A3A253 SDCV 

9 KMB cpc A3A255 sDCV 

10 KMB cpc A3A257 sDCV 

11 KMB cpc A3A259 SDCV 

12 KMB cpc A3A261 sDCV 

13. KMB cpc A3A263 spcv 

14 KMB cpc A3A265 spcv 

15 KMB cpc A3A267 spcv 

16 KMB cpc A3A269 spcv 

1 KMC cpc A3A239 sDC 

1 MDL FCC A7AB4 wDc 

2 MDL FCC A7A92 WDC 

3 MDL woc A4A156 TIMP (LEFT) 
4 MDL woc A4A157 TIMP (LEFT) 
5 MDL woc A4A355 TIMP (RIGHT) 
6 MDL woc A4A356 TIMP (RIGHT) 


W. 


CARD. TYPE EQUIP 
1 MDM FCC 
2 MDM FCC 
3 MDM WDC 
4 MDM WDC 
5 MDM WDC 
6 MDM WDC 
i, MDP FEC 
2 MDP FCC 
3 MDP FCC 
4 MDP FCC 
5 MDP FCC 
6 MDP FCC 
7 MDP FCC 
8 MDP. FCC 
) MDP FCC 
10 MDP FCC 
Tt MDP cbc 
12 MDP CDC 
13 MDP CDC 
14 MDP cbc 
15 MDP cbc 
16 MDP CDC 
a7! MDP CDC 
18 MDP CDC 
19 MDP cbc 
20 MDP CDC 
21 MDP CDC 
22 MDP CDC 
23 MDP CDC 
24 MDP cDC 
25 MDP CDC 
26 MDP FCC 
Z NFE FCC 
2 NFE FCC 
3 NFE FCC 
4 NFE FCC. 
5 NFE FCC 
6 NFE FCC 
7 NFE FCC 
8 NFE FCC 
9 NFE FCC: 
10 NFE FCC 
11 NFE FCC, 
12 NFE CDC 
13 NFE CDC. 
14 NFE CDC 


GS. 


LOCATION 


A7A85 
A7A93 
A4A158 
A4A159 
A4A357 
A4A358 


A6A190 
A6A191 
A6A192 
A6A193 
A6A194 
A6A193 
A7TA194 
A7AL95 
A7A196 
A7A197 
A3A97 

A3A98 

ADA99 

A3100 

A3101 

A3A175 
A3A176 
A3A177 
13A178 
A3A179 
A3A180 
A3A350 
A3A351 
A3A352 
A3A353 
A3A354 


A6A72 
A6A72 
A6A74 
A6A1L5. 
A7A37 
A7A38 
A7A39. 
A7A40 
A7A75 
A7A107 
A7A108 
A3Al11 
A3A112 
A3A182 


CIRCUIT 
woc 

wpc 

TIMP (LEFT) 


TIMP (LEFT) 
TIMP (RIGHT) 
TIMP (RIGHT) 


NS1 
NS1L 
NS1 
NS1 


NS1 


NS 
NS 
NS 
NS 
NS 
NS1 
NS1L 
NS1 
NSL 
NS1 
ATT/DIGS 
NS2 
NS2 
NS2 
NS2 
NS2 
NS3 
NS3 
NS3 
NS3 
NS3 


19 
19 


_19/bD0C/Coc 


NS1/19 


CARD TYPE EQUIP LOCATION CIRCUIT 
15 NFE ~ CDC A3A183 MP. 
16 NFE CDC A3A184 MP 
17 NFE CDC A3A185 MP 
18 NFE CDC A3A186 MP. 
19 NFE CDC A3A230 MAMO 
20 NFE CDC A3A231 MAMO 
21 NFE CDC A3A358 _MTI 
22 NFE CDC A3A359 PTL 
23 NFE CDC A3A360 PTI 
24 NFE WDC A4A162 TSMF 
25 NFE WDC A4A163 TSM/MIIF 
26 NEE WDC A4A204 MIIF 
27 NFE WDC A4A286 TWMK 
28 NFE WDC A4A293 TIC/MIIF 
29 NFE WDC A4A294 TIC 
30 NFE WDC A4A298 TIC 
31 NFE WDC A4A416 TIMP 
32 NFE WDC A4A417 TIMP 
33 NFE WDC A4A418 TIMP 
34 NFE WDC ‘A4A419 TIMP 
1 NEM FCC A1A33 TOTE TIMING 
2 NFM FCC A6A11 coc 
3 NEM FCC: A6A12 coc 
4 NFM FCC A6A45 MEM 
5 NFM FCC A6A46 MEM 
6 NFM FCC A6A56 coc 
7 NFM FCC A7A91 WDC 
8 NFM FCC A7A1L21 INDC 
D: NEM FCC A7A122 INDC 
10 NFM FCC A7A123 INDC 
11 NFM FCC A7A124 INDC 
12 NEM FCC A7A125 INDC 
13 NFM FCC A7A1 26 INDC 
14 NFM FCC A7A127 INDC 
15 NFM FCC A7A128 INDC 
16 NFM FCC A7A129 INDC 
17 NEM FCC A7A130 INDC 
18 NEM ECC’ A7A131 INDC 
19 NFM FCC A7A132 INDC 
20 NFM CDC A3A10 ID1l 
21 NFM CDC A3A11 ID1 
22 NMF CDC A3A12 IDL 
23 NEM cpDc A3A13 ID1 
24 NFM CDC A3A14 ID1l 
25 NFM CDC A3A16 ID1L 
26 NFM CDC A3A17 ID1 
27 NFM CDC A3A18 ID1 
28 NEM CDC A3A19 ID1 


49. 


CARD ‘TYPE EQUIP LOCATION CIRCULT 

29 NEM cpc A3A22 PRT 

30 NFM WDC AFA38 WYWG (TONE) 
31 MFM wpc A4A25 MIIF 

32 MFM wDCc A4A88 TLC (SIMV) 
33 MFM wpc A4A91 WYWG: (LEFT) 
34 MEM wpc A4A92 WYWG (LEFT) 
35 MFM wpc A4A93 WYWG (LEFT) 
36 MFM WDC A4A100 SYPE (GYRO) 
37 NEM wpc A4A108 WYPE (MULTI) 
38 NEM wpc A4A109 WYPE (MULTI) 
39 NEM wpc A4A110 WYPE (MULTI) 
40 NFM wpc A4A116 SYPE (DEPTH) 
41 NEM wpc A4A151 WYWG (RIGHT) 
42 NEM wpc A4A152 WYWG (RIGHT) 
43 NEM woc A4A153 WYWG (RIGHT) 
44 NFM WDC A4A154 WYWG/RIGHT/LEFT ) 
45 NEM wpc A4A164 MIIF 

46 NEM wpc A4A165 TSMF . (PEPD/PEGA) 
47 NEM wpc A4A166 TSMF (PETU/PEWY ) 
48 NEM WDC A4A167 TSMF (WYAG) 
49 NFM wbc A4A168 MILF 

50 NEM WDC A4A169 TSMF (SLFI/FISJ) 
51 NFM wpc A4A170 MIIF 

52 NFM wpc A4A212 TIC (TUBE 1) 
53 NFM wpc A4A213 TIC. (TUBE 2) 
54 NFM wpc A4A214 TIC (TUBE 3) 
55 NFM wpc A4A215 TIC (TUBE 4) 
56 NFM wpc A4A216 TIC (TUBE 5) 
57 NFM WDC A4A217 TIC (TUBE 6) 
58 NEM wpc A4A350 TIMP (LEFT) 
59 NEM WDC A4A410 TIMP (RIGHT) 
60 NEM wpc A4A411 TIMP 

61 NEM wpc A6A183 NSL 

BP NHF FCC A6A152 NS1 

2 NHF FCC A6A153 NS1 

3 NHF FCC A6A154 NS1 

4 NHF FCC A7A190 NS 

5 NHF FCC” A7A191 NS 

6 NHF FCC A7A192 ‘NS 

7 NHF cpc A3A78 NS2 

8 NHF cpc A3A79 

9 NHF cpc A3A80 NS2 

10 NHF cpc A3A81 NS2 

11 NHF cpc A3A82 NS2 

12 NHF cpc A3A83 NS2 

13 NHF epc A3A84 S2R 

14 NHF cpc A3A85 SZR 

15 NHF cpc A3A106 NS1 


50. 


CARD TYPE EQUIP LOCATION CIRCUIT 
16 NHF cDc A3A107 NS1 

aw NHF cpc A3A108 NSL 

18 NHF cpc A3A355 NS3 

19 NHF cpc A3A356 NS3 

20 NHF cpc A3A357 NS3 

1 REL FCC ATA97 INDC 

2 RFL FCC A7A98 INDC 

3 RFL FCC A7A99 INDC 

4 RFL FCC A7A100 INDC 

5 REL cpc A3A26 IDL 

6 REL cpc A3A118 HMI 

7 RFL cpc A3A194 ID1 

8 RFL cpc A3A200 IDL 

1 RHF FCC A6AL7 IG/COc/Vvcc 
2 RHF FCC A6A21 bOoCc/Ccoc/Vvcc 
3 RHF FCC A6A28 bOoc/Vcc 

4 RHF FCC A6A32 NS1/IG/VCCc 
5 RHF FCC A6A33 vec 

6 RHF FCC A6A62 boc 

7 RHF FCC A6A70 IG 

8 RHF FCC A6A101 IG/CG/DOC 
9 RHF FCC A6A103 NS1/IG 

10 RHF FCC A6A1L06 IG 

11 RHF FCC A6A145 IG 

ag RHF FCC A6A146 IG 

13 RHF FCC A6A148 NS1/IG/MEM 
14 RHF FCC A6A188 NSL 

15 RHF FCC ATA4 MPU 

16 RHF FCC A6A25 MON/MP 

17 RHF FCC A6A27 MP/SWMX 
18 RHF FCC A7A50 MPU 

19 RHF FCC A7A57 MPU 

20 RHF FCC A7A66 MP 

21 RHF - FCC A7A87 WDC 

22 RHF FCC. A7A141 INDC 

23 RHF | FCC A7A142 DMCO/INDC 
24 RHF FCC A7A181 INDC 

25 RHF FCC A7A182 INDC 

26 RHF FCC A7A1 83 INDC 

27 RHF FCC A7A184 INDC 

28 RHF FCC A7A185 INDC 

29 RHF FCC A7A187 NS 

30 RHF cpc A3A23 SMI 

31 RHF cpc A3A105 HMI/NS1 
32 RHF cpc A3A116 HMI/VMI 
33 RHF cpc A3A128 MPUL 


Sl. 


CARD TYPE 


COIHDNBWNE 


RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 
RHF 


RHG 
RHG 
RHG 
RHG 
RHG 
RHG 
RHG 
RHG 
RHG 


RHG - 
RHG | 


RHG 
RHG 
RHG 
RHG 
RHG 
RHG 


LOCATION 


EQUIP CIRCUIT 

cpc A3A135 MPUL 

cpc A3A152 MPU2 

cpc A3A159 MPU2 

cpc A3A167 NS2 

cpc A3A196 MP 

cpc A3A197 MP 

cpc A3A199 MP 

cpc A3A202 MP 

cbc A3A220 CLK 

cpc A3A229 MAMO 

cpc A3A238 sDCV 

cpc A3A309 MON 

cpc A3A331 MTI 

cpc A3A342 MTL 

cpc A3A346 NS3 

cpc A3A39 SYPE/WYWG 
WDC A4A79 TLC (RIGHT) 
wpc A4A80 TLC (RIGHT/LEFT) 
wpc A4A81 TLC (LEFT) 
wpc A4A82 TLC (RIGHT/LEFT) 
woc A4A252 TLC/DDL 

WDC A4A3 46 TIMP 

WDC A4A347 TIMP (LEFT) 
wpc A4A348 TIMP (RIGHT) 
wpc A4A3 49 TIMP/MPU 
woc A4A385 MPU 

wpc A4A392 MPU 

wpc A4A408 TIMP 

FCC A6A357 DOC/MEM/COC 
FCC A6A59 DOC/MEM ' 
FCC A6A14 coc 

FCC A6A1L6 DOC/MEM/COC 
FCC A6A31 CG/DOC/VCC 
FCC A6A55 coc/vcc 

FCC A6A64 CG/Doc 

FCC A6A02 IG/DOC/MEM 
FCC A6A144 IG/MEM 

FCC’ A6A147 NSJ/IG/VCC 
FCC A6A187 NSI/IG/MEM 
FCC A7A24 MON/MP 
FCC A7A89 wDc 

FCC A7A1L04 MP/SWMX 

FCC A7A1L06 SWMX 

FCC A7A137 INDC 

FCC A7A138 INDC 

FCC A7A139 DMCO/INDC 
cpc A3A9 HMI/VMI/PRT/IDI 
cpc A3A114 HMI/VMI 


SZ 


CARD TYPE EQUIP LOCATION CIRCUIT 

(1) RHG cDC A3A203 MP 

18 RHG cpc A3A306 MON 

19 RHG wpc A4A41 SYPE/WYWG 
20 RHG wpc A4A43 SYPE (GYRO/DEPTH) 
21 RHG wDc A4A46 SYPE/WYPE 
22 RHG wDc A4A95 WYWG 

23 RHG woc A4A136 TLC (RIGHT) 
24 RHG WDC A4A137 TLC (RIGHT/LEFT/SIMU) 
25 RHG WDC A4A138 TLC (LEFT) 
26 RHG WDC A4A139 TLC 

27 RHG wpc A4A249 PWMN/MPU 

28 RHG woc A4A297 TIMP/TIC 

29 RHG wpc A4A3 45 TIMP 

30 RHG wpc A4A405 TIMP 

31 RHG WDC A4A407 TIMP 

32 RHG cpc A3A201 MP 

1 RMB FCC A7194 NDC 

2 RMB cpc A3A89 RAG 

3 RMB cpc A3A90 RAG/KEY 

4 RMB wpc A4A98 TIMP (LEFT) 
5 RMB wpc A4A359 TIMP (RIGHT) 
6 RMB wpc A4A359 TIMP (RIGHT) 
7 RMB wDc A4A360 TIMP (RIGHT) 
1 RQA FCC A7A31 MP 

2 RQA FCC A7A32 MP 

3 RQA cpc A3A25 SMI 

4 RQA cpc A3A205 MP 

5 ROQA cpc A3A206 MP 

6 RQA WDC A4A287 TWMK 

7 RQA woc A4A288 TWMK 

8 RQA WDC A4A289 TIMP 

9 RQA wpc A4A295 TIMP/TIC 

10 RQA woc A4A414 TIMP 

11 RQA FCC A7ALOL DMCO 

12 RQA FCC , A7A102 SWMX 

13 ROA FCC A7A103 SWMX 

1 RRF FCC A7A95 wpc 

2 RRF cpc A3A171 MAMO 

3 RRF cpc A3A173 MAMO 

4 RRF WDC A4A160 MIIF 

5 RRF wDc A4A181 MIIF 

6 RRF wpc A4A183 MIIF 

7 RRF WDC A4A185 MIIF 

8 RRF woc A4A187 MILF 


53. 


CARD TYPE EQUIP LOCATION CIRCUIT 

9 RRF WDC A4A189 MIIF 

10 RRF WDC A4A191 MIIF 

11 RRF WDC A4A193 MIIF 

12 RRF WDC A4A195 MIIF 

13 RRF WDC A4A197 MIIF 

14 RRF WDC: A4A199 MIIF 

15 RRF WDC A4A201 MIIF 

16 RRF WDC A4A263 MIIF 

17 RRF WDC A4A206 MIIF 

18 RRF WDC A4A208 MIIF 

19 RRF WDC A4A225 TIC 

20 RRF WDC A4A227 TIC. 

21 RRF WDC A4A229 TIC 

22 RRE WDC A4A231 RIC 

23 RRF WDC A4A233 TIC 

24 RRF WDC A4A235 TIC 

25 RRF WDC A4A237 TIC. 

26 RRF WDC A4A239 TIC 

27 RRF WDC A4A272 TWMK 

28 ‘RRFE WDC A4A274 TWMK 

29 RRF WDC A4A276 TWMK 

30 RRF WDC A4A284 TIMP/TWMK/MIIF 
31 RRF WDC A4A291 TIMP 

32 RRF WDC A2A27 TOAD 

33 RRF WDC A2A29 TOAD 

34 RRF WDC A4Al111 TSMF 

1 SHU CDC A3A233 SDCV 

1 SHY cbc A3A234 SDCV 

1 TSS FCC A7A140 MON 

2 TSS CDC A3A310 MON 

3 TSS WDC A4A251 PWMN 

4 TSS TOAD A2A34 TOAD 

nh UPW FCC A6A161 POWER SUPPLY 
2 UPW FCC A7A161 POWER SUPPLY 
S} UPW CDC A3A411 POWER SUPPLY 
4 UPW cbc A3A361 POWER SUPPLY 
5 UPW : CDC A3A431 POWER SUPPLY 
6 UPW WDC A4Al : POWER SUPPLY 
7 UPW. WDC POWER SUPPLY 


Sh. 


A4A461 


FCC CARD LOCATIONS 


LOCATION CARD TYPE CIRCUIT 
AlAl = Vacant 
A2 = Vacant 
A3 CMC Column/Line Select Drivers 
A4 CMC Column/Line Select Drivers 
A5 CMC Column/Line Select Drivers 
A6 CMC Column/Line Select Drivers 
A7 ~ CMC Column/Line Select Drivers 
A8& CMC Column/Line Select Drivers 
AQ CMC Column/Line Select Drivers 
Al0 CMC Column/Line Select Drivers 
All CMC Column/Line Select Drivers 
Al2 CMC Column/Line Select Drivers 
Al3 CMC Column/Line Select Drivers 
Al4 CMC Column/Line, Select Drivers 
AlL5 CMC Column/Line Select Drivers 
Al6 CMC Column/Line Select Drivers 
Al7 cmc Column/Line Select Drivers 
A18 CMC Column/Line Select Drivers 
Alg9 = Vacant 
A20 FFG Tote Dimming 
A21 BIC Tote Timing/Dimming 
A22 = Vacant 
A23 AFA Tote Timing 
A24 AFA Tote Timing 
A25 FVC Tote Timing 
A26 = Vacant 
A27 FEA Tote Timing 
A28 FEA Tote Timing 
A29 FEA Tote Timing/Refresh 
A30 EHK Tote Timing/Refresh/Dimming 
A31 GHK Tote Timing 
A32 GHK Tote Timing 
A33 NFM Tote Timing 
A34 DRM Tote Refresh 
A35 EYA Tote Refresh 
A36 JHD Tote Refresh 
A37 JHD : Tote Timing/Refresh 
A38 BHA Tote Refresh 
A39 DRL Tote Refresh 
A40. FMF Tote 
A3A2A1 L535 300 515 Power Supply 
A2 ce Vacant 
A3 : =< Vacant 
A4 L535 300 276 Phosphor Protect 
AS L535 300 282 Focus Supply 
AG ‘L414 000 127 ' Focus Amplifier 
AT -L535 300 281 Video D/A & Gamma Correction 


55. 


LOCATION 


A3A2A8 


A27 
A28 
A29 
A30 
A31 
A32 
A33 
A34 
A35 
A36 


CARD TYPE CIRCUIT 

L535 300 261 Cathode Video Amplifier 

L535 300 262 Grid Video Amplifier 

L535 300 285 Minor D/A (Horizontal) 

L535 300 285 Minor D/A (Vertical) 

L535 300 281 Linearity Corrector 

L535 300 263 Sum Amplifier 

L535 300 260 D/A Convertor (Horizontal) 

L535 300 260 D/A Convertor (Vertical) 

L414 000 125 Major Deflection Amplifier 
(vertical) 

L414 000 125 Major Deflection Amplifier 
(Horizontal) 

DRM coc 

DRM coc 

DRM Coc 

DRM coc 

DRM Coc. 

DRM coc 

DRM coc 

DRM coc 

FEA coc 

JHD coc 

NFM Coc 

NFM coc 

CHH coc 

RHF coc 

CHH Coc 

RHG DOC/MEM/COC 

RHF 1IG/coc/coc 

CHH IG/DOC/COC 

FEA Coc 

BHA Coc 

RHF DOC/COC/VCC 

FEA CG 

FEA Coc 

CHH IG/COC/Vcc 

JHD NSI/COC 

BHL VCC. . 

BHL vec 

RHF bpoc/vcc 

BHL vcc 

FEA vcc, 

RHG CG/DOC/VvCcc 

RHF NSI/IG/vcc 

RHF vcc 

= Vacant 

- Vacant 

= Vacant 


56. 


LOCATION CARD TYPE CIRCUIT 


A6A37 = Vacant 
A38 = Vacant 
A39 = Vacant 
A40 = Vacant 
A4l FEA MEM 
A42 FEA MEM 
A43 JHD MEM 
A44 JHD MEM 
A45 NFM MEM 
A46 NFM MEM 
A47 EHK MEM 
A48 EHK NSI/MEM 
A49 DRL MEM/COC 
ASO JHD MEM 
A51 DRL MEM 
A52 DRL MEM 
A53 DRL MEM 
AS54 GHK IG/coc 
A55 RHG coc/Vvcc 
A56 NFM Coc 
AS7 RHF DOC/MEM/COC 
A58 CHH IG/DOC 
A59 RHF DOC/MEM 
A60 GHK DOC 
A6él CHH DOC 
A62 RHF DOC 
A63 _ CHH boc 
A64 RHG CG/DOC 
A65 EHK NSI/CG/MEM/VCC 
A66 EHK vcc 
A67 FEA CG 
A68 CHH IG/DOC 
A69 CHH IG/DOC/COC 
A70 RHF IG 
A71 BHA IG 
A72 NFE IG 
A73 NFE IG 
A74 NFE IG/DOC/COC 
A75 = Vacant 
A76 : = Vacant 
A77 > Vacant 
A78 = Vacant 
A79 Vacant 
A80 = Vacant 
A81 EYA MEM 
A82 EYA MEM 
A83 EYA MEM - 
A84 EYA’ MEM 
A85 EYA MEM 
A86 EYA MEM 
A87 EYA MEM 


ST. 


LOCATION CARD TYPE CIRCUIT 


A6A88 EYA MEM 
A89 EYA MEM 
A90 EYA MEM 
AQL EYA MEM 
A92 EYA MEM 
A93 EYA MEM 
A94 EYA MEM 
A95 EYA MEM 
A96 EYA MEM 
A97 AFA IG/MEM 
A98 FEA IG/COC 
A99 BHL IG 
A100 FEA Coc 
Al0l RHF IG/CG/DOC 
A102 RHG IG/DOC/MEM 
A103 RHF NSI/IG 
A104 GHK IG 
A103 CHH IG 
A104 GHK IG 
A105 CHH IG 
A106 RHF IG 
A107 CHH IG 
A108 CHH IG 
A109 GHK IG 
A110 FMF NSI/IG 
Alll EHK IG/VCCc 
All2 JHD NSI 
All13 JHD NSI 
All14 JHD vcc 
A115 = Vacant 
A116 fs Vacant 
All7 = Vacant 
A118 i Vacant 
A119 = Vacant 
A120 = Vacant 
Al21 as. Vacant 
Al22 as Vacant 
A123 = Vacant 
Al24 = Vacant 
A125 = Vacant 
Al26 =. Vacant 
A127 = Vacant 
A128 = Vacant 
A129 = Vacant 
A130 or Vacant 
A131 , = Vacant 
A132 = Vacant 
A133 = Vacant 
A134 ay od Vacant 
A135 = Vacant 
A136 t = Vacant 
A137 DRL MEM 


58. 


LOCATION CARD TYPE CIRCUIT 


A138 DRL . MEM 
A139 BHA IG 
A140 BHA . IG 
A141 BHL IG 
A142 FEA CG 
A143 CHH IG 
Al44 RHG IG/MEM 
A145 RHF IG 
A146 RHF IG 
Al47 RHG NSI/IG/vce 
A148 RHF NSI/IG/MEM 
A149 GHK NSI/IG/MEM 
A150 EHK NSI 
AlL51 NFE NSI/IG 
A152 NHF NSI 
A153 NHF NSI 
A154 NHF NSTI 
Al55 oie Vacant 
A156 - Vacant 
Al57 = Vacant 
A158 = Vacant 
A159 > Vacant 
A160 = Vacant 
Al6l UPW ) 

A162 * ) 

Al63 x ) 

Al64 * ) 

Al65 i ) 

A166 * ) 

Al67 * ) 

A168 * ) 

Al69 * ) 

A170 * ) 

A171 * ) 

A172 e ) Power Supply 
A173 5 ) 

A174 bs ) 

A175 * ) 

A176 a ) 

A177 * ) 

A178 sd ) 

A179 * ) 

A180 x ) 

A181 FEA IG 
A182 FEA IG/MEM 
A183 NFM NSI 
A184 DRL MEM 
A185 DRL MEM 
A186 CHH NSI/IG 
A187 RHG NSI/IG/MEM 
A188 RHF NSI 


SM, 


LOCATION CARD TYPE CIRCUIT 


A6A189 GHK NSI 
-A190 MDP NSI 
Al91 : MDP NSI 
A192 MDP NSI 
A193 MDP NSI 
A194 MDP NSI 
A195 EHK NSI 
A196 FMF NSTI 
A197 et Vacant 
A198 Vacant 
A199 Vacant 
A200 Vacant 

A7AL ; DRN MPU 
A2 DRN MPU 
A3 BUI MPU 
A4 RHF MPU 
AS HFD MPU 
A6 FOR MPU 
A7 FOR MPU 
A8 FQR MPU 
Ag FQR MPU 
Al10 EWK MPU 
All BIJ MPU 
Al2 BIJ MPU 
Al3 BJT MPU . 
Al4 BIT MPU 
Al5 BIJ MPU 
Al6é BJJ MPU 
AlL7 BIJ MPU 
Al8 BJJ MPU 
Al9 BUI MPU (sEconDARY MDE Pram) 
A20 DRN MPU 
A2l DRN MPU 
A22 DRN MPU 
A23 DRN MPU 
A24 RHG MON/MP 
A25 RHF : MON/MP 
A26 EHK : MP 
A27 RHF MP /SWMX 
A28 BHL : MP 
A29 CHH ; ' MP 
A30 JHD MP 
A31 RQA MP 
A32 RQA MP 
A33 ’ EHK, MP 
A34 EHK MP 
A35 ‘ _ Vacant 
A36 : Vacant 
A37 NFE MP 


LOCATION CARD TYPE CIRCUIT 


A7A38 NFE MP. 
A39 NFE MP 
A40 NFE MP 
A4l = Vacant 
A42 on Vacant 
A43 DRN MPU 
A44 DRN MPU 
A45 BIJ MPU 
A46 ~ DRI MPU/MON 
AA7 HFC MPU 
A48 DRL MPU 
ago DRL MPU 
A50 RHF MPU 
ASL x = Vacant 
AB? FOM MPU 
A53 DRL MPU 
A54 EHK MPU 
AS55 AFA MPU 
A56 AFA MPU 
A57 RHF MPU 
A58 DRL MPU 
A59 DRL MPU 
A60 DRN MPU 
A6l DRN MPU 
A62 DRN MPU 
A63 DRN MPU 
A64 CHP MON/SWMX ° 
A65 =; Vacant 
A66 RHF MP 
A67 GHK MP/WDC 
A68 RHG MP /MPU 
A69 > Vacant 
A70 cd Vacant 
A71 EJC MP 
A72 EHK MP 
A73 EHK MP 
A74 EHK MP 
A75 NFE MP 
A76 DRL TIF 
A77 FMF . NON/TIF 
A78 -, ) Ribbon 
AT79 = . ) Cable 
A80 — = ) Plugs 
A81 = Vacant 
A82 = Vacant 
A83 = Vacant 
A84 » MDL: WDC 
A85 MDM WDC 
A86 RMB WDC 
A87 RHF. WDC 
A88 CHH WDC 


Gl. 


LOCATION CARD TYPE CIRCUIT 


A89 RHG WDC 
a90 FEA wpc 
AQ1 NEM WDC 
A92 MDL woc 
A93 MDM WDC 
A94 RMB wpc 
a95 RRF wDoc 
A96 * a 

A97 RFL INDC 
A98 RFL INDC 
A99 RFL INDC 
A100 RFL INDC 
A101 RQA DMCO 
A102 RQA SWMX 
A103 RQA SWMX 
A104 RHG MP/SWMX 
A105 CHH SWMX 
A106 RHG SWMX 
A107 NFE SwMx 
A108 NFE SWMX 
A109 EHK SWMX 
A110 - Vacant 
Alll = Vacant 
All2 FEA DMCO 
A113 FEA DMCO 
All4 FFG DMCO 
A115 FFG MON 
A116 FFG MON 
Al17 FFG MON 
A118 ¢ - ) Ribbon 
A119 “ ) Cable 
A120 = Plugs 
Al21 NEM INDC 
Al22 NEM INDC 
A123 NEM INDC 
A124 NEM INDC 
A125 NEM INDC 
A126 NFM INDC 
Al27 NFM INDC 
A128 NFM INDC 
Al29 NFM INDC 
A130 NEM INDC 
A131 NEM INDC 
A132 NEM INDC 
A133 AFA INDC 
A134 AFA INDC 
A135 _ EHK INDC 
A136 EHK- INDC 
A137 RHG INDC 
A138 RHG INDC 
A139 RHG DMCO/INDC 


62. 


LOCATION 


A7A140 
Al41 
A142 
A143 
A144 
A145 
A146 
Al47 
A148 
Al49 
A150 
A151 
A152 
A153 
A154 
A155 
A156 
Al57 
A158 
A159 
A160 
Al6l 
A162 
A163 
Al64 
A165 
A166 
Al67 
A168 
AlL69 
A170 
Al71 
A172 
A173 
A174 
A175 
A176 
A177 
A178 
A179 
A180 
A181 
A182 
A183 
A184 
A185 
A186 
A187 
A188 
A189 
A190 


CARD TYPE 


TSS 
RHF 
RHF 


EJC 
EJC 


G 
uO 
= 


a ae a ee ee ee 


RHF 


Diwwwaw 
noo maoe 
Fay BS Fg yy 


FEA 
FEA 
NHF 


G3. 


CIRCUIT 


MON 

INDC 
DMCO/INDC 
Vacant 
MP 
WDC/INDC 
INDC 
INDC 
INDC 
INDC 
INDC 
INDC 
INDC 
INDC 
INDC 
INDC 
INDC 
INDC 
Vacant 

) Ribbon Cable 
Plugs 


Power Supply 5V 


LOCATION 


A7A191 
A192 
A193 
A194 
A195 
A196 
A197 
A198 
A199 
A200 


Gt, 


CIRCUIT 
NS 

NS 

NS 

NS 

NS 

NS 

NS 

) Ribbon 
) Cable 
) Plugs 
REG 12V 


Power Supply 12V 
Power Supply 12v 


Transistor power pack 
Power Supply 5V 
Power Supply 5V 
Power Supply 5V 


TOAD CARD LOCATIONS 


LOCATION CARD TYPE CIRCUIT 

A2Al = Vacant 
A2 Vacant 
A3 = Vacant 
A4 - Vacant 
AS = Vacant 
AG a Cs Vacant 
A7 ist Vacant 
A8& ABE TOAD 
ag FRD 
A10 * TOAD 
All FRD 
Al2 * TOAD 
Al3 = Vacant 
Al4 = Vacant 
AlL5 ss Vacant 
Al6 = Vacant 
Al7 a Vacant 
Al18 = Vacant 
Alg9 = Vacant 
A20 = Vacant 
A21 = Vacant 
A22 = Vacant 
A23 = Vacant 
A24 ial -Vacant 
A25 = Vacant 
A26 ABE TOAD 
A27 RRE TOAD 
A28 * 
A29 RRF TOAD 
A30 
A3L FFG TOAD 
A32 FFG TOAD 
A33 r Vacant 
A34 TSS TOAD 
A35 oa 5 Vacant 
A36 = : Vacant 
A37 = Vacant 
A38 = Vacant 
A39 a Vacant 
A40 = Vacant ° 
A4l - Vacant 
A42 Vacant 
A43 = Vacant 
A44 . = Vacant 
A45 = Vacant. 
B46 = “ Vacant 
A47 ‘ =- Vacant 
A48 : - Vacant 
A49 = Vacant 


Gs. 


LOCATION CARD TYPE CIRCUIT 


A2A50 - Vacant 
A51 = Vacant 
A52 = Vacant 
A53 = Vacant 
A54 = Vacant 
ASS = Vacant 
A56 = Vacant 
AS7 1 Vacant 
A58 = Vacant 
A59 - Vacant 
A60 = Vacant 
A61 - Vacant 
A62 - Vacant 
A63 = Vacant 
A64 = Vacant 


Gb. 


LOCATION 


A2A1 
A2 
A3 
Aa 
AS 
A6 
AT 
A8 
AQ 
ALO 
All 


414 
414 
414 
414 


SG 
is) 
= 


a 


WDC _ CARD LOCATIONS 


000 
000 
000 
000 


000 
000 
000 
300 


300 
300 
300 
300 
300 
300 


300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 


CARD TYPE 


131 
131 
132 
130 


29 
129 
133 
518 


S17 
519 
522 
517 
519 
522 


508 
520 
520 
503 
504 
520 
520 
505 
859 
859 
859 
859 
859 
859 
859 


GT. 


CIRCUIT 


WYWG 
WYWG 
WYMG 
TSMF 
Vacant 
Vacant 
Vacant 
SYPE 
SYPE 
TSMF 
Power Supply 


TLC 
TLC 
TLC 
TLC 
TLC 
TLC 
Vacant 
Vacant 
Vacant 
Vacant 
WYWG 
WYWG 
WYWG 
WYPE 
WYPE 
SYPE 
SYPE 
SYPE 
MIIF 
MIIF 
MIIF 
MIIF 
MIIF 
MIIF 
MIIF 


Power Supply 


LOCATION 


A4A10 
All 
Al2 
Al3 
Al4 
Al5 
Al6 
Al7 
Al8 
Al9 
A20 
A21 
A22 
A23 
A24 
A25 
A26 
A27 
A28 
A29 
A30 
A31 
A32 
A33 
A34 
A35 
A36 
A37 
A38 
A39 
A40 
A4l 
A42 
A43 
A44 
A45 
A46 
A47 
A48 
A49 
A50 
A51 
A52 
A53 
A54 
A55 
A56 
A5S7 
A58 
A59 
A60 
A61 


CARD_TYPE CIRCUIT 

* ) - 

* ) Power Supply 
* 

| 

i ) 

* ) 

sd ) 

i ) 

* ) 

* ) — 
is ) 

FVC WYWG 

FVC WYWG 

FVC Vacant 

NFM MIIF 

NEM MIIF. 

EJC Vacant 

EJC Vacant 

EJC Vacant 

- Vacant 

= Vacant 

BUT WYWG 

BUI WYWG 

FEA WYWG (RIGHT) 
FEA WYWG (LEFT) 
GHK WYWG 

CHH TLC/WYWG 
FEA WYWG (TONE) 
NFM WYWG (TONE ) 
RHF SYPE//WYWG 
GHK SYPE 

RHG SYPE/WYWG ) 
JHD SYPE/GYRO 
RHG SYPE (GYRO/DEPTH ) 
JHD SYPE (S/D CONV) 
CHP SYPE 

RHG SYPE/WYPE 
GKR WYPE(RNEN) 

* 

GKR 

* 

GKR WYPE’ (FG) 

* 

GKR WYPE (SD) 

* 

GKR WYPE (CGOFF) 
* 

GKR 

* 

GKR WYPE (AM) 

* 

FPM 


Q. - 


LOCATION 


A4A62 
A63 
A64 
A65 
A66 
A67 
A68 
A69 
A70 
A71 
A72 


CARD TYPE CIRCUIT 

* ) 

* ) 

* ) 

* ) 

e ) 

* ) 

* ) Power Supply 
* 

: 

i ) 

- ) 

il ) 

i ) 

- ) 

* ) 

AFA TLC 

CHH FLC 

RHF TLC (RIGHT) 
RHF TLC (LEFT) 
RHF TLC (LEFT/SIMU) 
RHF TLC (LEFT/S IMU) 
JHD TLC (SIMU) 
EJC TLC 

EHL TLC 

GHK TLC (RIGHT) 
GHK TLC (LEFT) 
NFM TLC (SIMU) 

S Vacant 

> Vacant 

NEM WYWG (LEFT) 
NFM WYWG (LEFT) 
NFM WYWG (LEFT) 
GBP WYWG (LEFT) 
RHG WYWG 

GHK WYWG (TONE) 
GHK WYWG (TONE) 
RMB TIMP (LEFT) 
RMB TIMP (LEFT) 
NEM SYPE (GYRO) 
KBC SYPE (GYRO) 
JHD SYPE (GYRO) 
KBC SYPE (GYRO) 
JHD SYPE (DEPTH) 
KBC SYPE’ (GYRO/DEPTH ) 
NEM SYPE (DEPTH) 
= Vacant 

NFM WYPE (MULTI) 
NEM WYPE (MULTI) 
NEM WYPE (MULTI) 
RRF TSMF 

* 

GMM WYPE (PU) 


G4. 


LOCATION 


A4Al14 
Al15 
Alle 
A117 
A118 
A119 
A120 
Al21 
A122 
Al 
A2 
A3 
a4 


CARD. TYPE CIRCUIT 
GMM WYPE (DOEN) 
GMM WYPE (SM) 
GMM WYPE (SZSP) 
GMM WYPE (RUSP) 
GMM WYPE (TJMD) 
GMM WYPE (AS) 
GMM WYPE (TAMD) 
FPM ) 
* ) 
* ) 
* ) 
* ) ¥ 
* ) $ 
* ) 
* ) 
* ) Power Supply 
* 
: 
* ) 
% ) 
* ) 
we ) 

) 


* 


Dawa 
mmm 
agaAaAgvA 


TO. 


TLC (RIGHT) 
TLC (RIGHT/LEFT/S IMU) 
TLC (LEFT) 


TLC/ 

TLC, (RIGHT) 
TLC. (RIGHT) 
TLC (LEFT/SIMU) 
TLC (LEFT) 
TLC (SIMU) 
TLC -(SIMU) 
TLC (SIMU) 
Vacant 
Vacant 
Vacant 
Vacant 


WYWG (RIGHT) 

WYWG (RIGHT) 

WYWG (RIGHT)~ 
WYWG (LEFT/RIGHT ) 
Vacant 


TIMP (LEFT) 
TIMP (LEFT) 
TIMP (LEFT) 
TIMP (LEFT) 
MIIF 
SMF 
TSMF (MIIF 
MIIF 


LOCATION 


Al65 
A166 
A167 
A168 
A169 
A170 
A171 
A172 
A173 
Al74 
AlL75 
A176 
A177 
A178 
A179 
A180 
A181 
A182 
A183 
A184 
A185 
A186 
A187 
A188 
A189 
A190 
A191 
A192 
A193 
A194 
A195 
A196 
A197 
A198 
A199 
A200 
A201, 
A202 
A203 
A204 
A205 
A206 
A207 
A208 
A209 
A210 
A211 
A212 
A213 
A214 
A215 
A216 


CARD TYPE CIRCUIT 

NFM TSMF. (PEPD/PEGA) 
NEM TSMF (PETU/PEWY ) 
NFM TSMF (WYAG) 

NEM. “MIIF 

NEM TSMF (SLFI/FISJ) 
NEM MIIF 

EJC MIIF 

EJC TSMF (PEPD/PEGA) 
EJC TSMF (PETU/PEWY ) 
EJC TSMF (WYAG) 

EJC MIIF 

EJC TSMF (SLFI/FISJ) 
EJC MIIF 

EJC “TSMF (TEST)/MIIF 
RRF TSMF/MIIF 

* 

RRF MIIF 

* 

RRF MIIP 

* 

RRF MILF 

* 

RRF MIIF 

* 

RRF MIIF 

* 

RRF MIIF 

k 

RRF MIIF 

* 

RRF MIIF 

* 

RRF MIIF 

* 

RRF MIIF 

* 

RRF MILF 

* 

RRF MIIF 

* 

NFE MIIF 

RRF MIIF 

* 

RRF MIIF 

ie is 

= Vacant 

ABE TIC (Not shown on prints) 
NFM TIC (TUBE 1) 

NFM TIC (TUBE 2) 

NFM TIC (TUBE 3) 

NFM TIC (TUBE 4) 

NFM TIC (TUBE 5) 


Th. 


LOCATION 


A4A217 
A218 
A219 
A220 
A221 
A222 
A223 
A224 
A225 
A226 
A227 
A228 
A229 
A230 
A231 
A232 
A233 
A234 
A235 
A236 
A237 
A238 
A239 
A240 
A241 
A242 
A243 
A244 
A245 
A246 
A247 
A248 
A249 
A250 
A251 
A252 
A253 
A254 
A255 
A256 
A257 
A258 
A259 
A260 
A261 
A262 
A263 
A264 
A265 
A266 
A267 
A268 


CARD TYPE CIRCUIT 

NEM TIC (TUBE 6) 
EJC TIC (TUBE 1) 
EJC TIC (TUBE 2) 
EJC TIC (TUBE 3) 
EJC TIC (TUBE 4) 
EJC TIC (TUBE 5) 
EJC TIC (TUBE 6) 
EJC TIMP/TIC 
RRF TIC 

* 

RRF TIC 

* 

RRF TIC 

*& 

RRF TIC 

* 

RRF TIC 

* 

RRF TIC 

* 

RRF TIC 

* 

RRF TIC 

ve i 

* 

FPN PWMN 

- VACANT 

FFG PWMN 

FFG PWMN 

FFG PWMN 

FFG PWMN 

FFG PWMN 

FFG PWMN/MPU 
CHH PWMN/MPU 

TSS PWMN 

RHF TIMP/DDL 

EHK DDL 

EHK DDL/DRL/PWMN * 
AFA DDL 

AFA DDL 

AFA DDL 

JHD DRL 

JHD DRL 

BHL DRL (BIT 0) ° 
BHL DRL (BIT 0 & 
BHL DRL (BIT 1 & 
BHL DRL (BIT 2) 
BHL DRL (BIT 2 & 
BHL DRL (BIT 3 & 
BHL DRL (HIT 4) 
BHL DRL (BIT 4 & 
BHL DRL (BIT 5) 


as 


LOCATION CARD TYPE CIRCUIT 


A4A269 BHL ' DRL (BIT 6) 


A270 BHL DRL (BIT 7) 
A271 FMF TWMK/PWMN/MIIF 
A272 RRF TWMK 
A273 * 
A274 RRF TWMK 
* A275 * ; 
A276 RRF TWMK 
A277 * 
A278 FFG TWMK (TUBE 1) 
A279 FFG TWMK (TUBE :2) 
A280 FFG TWMK (TUBE 3) 
A281 FFG TWMK (TUBE 4) 
A282 FFG TWMK (TUBE 5) 
A283 FFG TWMK (TUBE 6) 
A284 RRF TIMP /TWMK/MIIF 
A285 * 
A286 NFE TWMK 
A287 RQA TWMK 
A288 RQA TWMK 
A289 RQA TIMP 
A290 NFE TIMP /TWMK 
A291 RRF TIMP 
A292 i 
A293 NFE TIC/MIIF 
A294 NFE TIC: 
A295 RQA TIMP/TIC 
A296 CHP TIMP/TIC 
A297 RHG TIMP/TIC 
A298 NFE TIC 
A299 FMF TIC/TSMF/MLIF 
A300 EHK TIMP 
A301 FPM ) 
A302 * ) 
A303 “d ) 
A304 * ) 
A305 * ) 
A306 bl ) 
A307 ie ) 
A308 *. ) Power Supply 
A309 * ) 
A310 * ) 
A311 * ) 
A312 * ) 
A313 il ) 
A314 R ) 
A315 i ) 
A316 DRN MPU 
A317 DRN MPU 
A318 FOR MPU 
A319 FOR MPU 
A320 FOR MPU 

ke 


LOCATION 


A4A321 
A322 
A323 
A324 
A325 
A326 
A327 
A328 
A329 
A330 
A331 
A332 
A333 
A334 
A335 
A336 
A337 
A338. 
A339 
A340 
A341 
A342 
A343 
A344 
A345 
A346 
A347 
A348 
A349 
A350 
A351 
A352 
A353 
A354 
A355 
A356 
A357 
A358 
A359 
A360 
A361 
A362 
A363 
A364 
A365 
A366 
A367 
A368 
A369 
A370 
A371 
A372 


CARD TYPE CIRCUIT 

FOR MPU 

- Vacant 

- Vacant 

- Vacant 

HFC MPU 

BUI MPU 

- Vacant 

= Vacant 

BIS MPU 

BJT MPU 

BUI MPU 

= Vacant 

rm Vacant 

~ Vacant 

DRN MPU 

DRN MPU 

DRN MPU 

DRN MPH 

EHK NIIF 

EHK TIMP 

EHK TIMP 

DRI MPU/PWMN 
CHH TIMP 

CHH TIMP 

RHG TIMP 

RHF TIMP 

RHF TIMP (LEFT) 
RHG TIMP (RIGHT) 
RHF TIMP/MPU 
NFM TIME (LEFT) 
GHK TIMP 

GHK TIMP /MPU 
GHK TIMP 

FEA TIMP (RIGHT) 
MDL. TIMP (RIGHT) 
MDL TIMP (TIGHT) 
MDM TIMP (RIGHT) 
MDM TIMP (RIGHT) 
RMB TIMP (RIGHT) 
RMB TIMP (RIGHT) 
- Vacant 

= Vacant 

= Vacant 

ia Vacant 

= Vacant 

= Vacant 

= Vacant 

<= Vacant 

i Vacant 

- Vacant 

= Vacant 

= Vacant 


TY. 


LOCATION CARD TYPE CIRCUIT 


A4A373 = Vacant 
A374 - Vacant 
A375 = Vacant 
A376 = Vacant 
A377 DRN MPU 
A378 DRN MPU 
A379 DRN : MPU 
A380. s+ < Vacant 
A381 = Vacant 
A382 EHK MPU 
A383 DRL MPU 
A384 DRL MPU 
A385 RHF "MPU 
A386 ~ = Vacant 
A387 FQH MPU 
A388 DRL MPU 
A389 EHK MPU 
A390 AFA MPU 
A391 AFA MPU 
A392 RHF MPU 
A393 DRL MPU 
A394 DRL MPU 
A395 DRN MPU 
A396 DRN MPU 
A397 DRN ; MPU 
A398 DRN . MPU 
A399 EHK TIMP (RIGHT) 
A400 EBHK TIMP (RIGHT) 
A401 EHK TIMP (LEFT) 
A402 EHK TIMP (LEFT) 
A403 CHH TIMP 
A404 CHH TIMP 
A405 RHG TIMP 
A406 CHH TIMP 
A407 RHG TIMP 
A408 RHF TIMP 
A409 NHL TIMP 
A410 NFM TIMP (RIGHT) 
A4ll NFM TIMP 
A4112 fa Vacant 
A413 = Vacant 
A414 RQA TIMP 
A415 JHD TIMP 
A416 NFE TIMP . 

A417 NFE TIMP 

A418 NFE TIMP 

A419 NFE TIMP 

A420 EJC TIMP/PWMN 

A421 FPB ) 

A422 i ) 

A423 cl ) Power Supply 
A424 * ) 


TS: 


LOCATION CARD TYPE CIRCUIT 


A4A425 
A426 
A427 
A428 
A429 
A430 
A431 
A432 
A433 
A434 
A435 
A436 
A437 
A438 
A439 
A440 
A441 
A442 
A443 
A444 
A445 
A446 
A447 
A448 
A449 
A450 
A451 
A452 
A453 
A454 
A456 
A457 
A458 
A459 
A460 
A461 
A462, 
A463 
A464 
A465 
A466 
A467 
A468 
A469 
A470 
A471 
A472 
A473 
A474 
BATS 
A476 
A477 
A478 
A479 
A480 


Power Supply 


ee 


aS) 
bee) 


Power Supply 


Cee HH HH HHH HF HH HH HH HH 


as) 
= 


Power Supply 


a a a ee ee ee 


) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 


Tk. 


CDC_ CARD LOCATIONS 


LOCATION CARD TYPE CIRCUIT 

A3Al EJC IDI 
A2 EJC IDI 
A3 EJC IDI 
A4 EJC : IDI 
AS EJC IDI 
AG EJC IDI 
A7 EJC IDI 
A8 EJC PPE/IDI 
AQ RHG HMI/VMI/PRT/IDI 
Al0 NFM IDI 
All NEM IDI 
Al2 — NFM IDI 
Al3 NFM IDI 
Al4 NEM IDI 
Al5 GHK PPE 
Al6 NFM IDI 
Al7 NEM IDI 
A18 NFM IDI 
Al9 NFM IDI 
A20 AFA IDI 
A21 f AFA IDE 
A22 NFM PRT 
A23 RHF SMI 
A24 CHP SMI 
A25 RQA SMI 
A26 RFL IDI 
A27 YEA MUPL 
A28 YEA MPUL 
A29 DRN MUPL 
A30 DRN MPUL 
A31 EYA MPUL 
A32 EYA MPUL 
A33 DRM MPUL 
A34. DRM MPUL 
A35 DRM MPUL 
A36 DRM MPUL 
A37 DRM MPUL 
A38 DRM MPUL 
A39 DRM MPUL 
A40 DRM MPUL 
A4l DRM MPUL 
A42 DRM MPUL 
A43 DRM MPUL 
A44 DRM MPUL 
A45 DRM MPUL 
A46 DRM MPUL 
A47 DRM MPUL 
A48 DRM MPUL 
AAQ DRN MPUL 


TT. 


LOCATION CARD _ TYPE CIRCUIT 


A3A50 DRN MPUL 
A51 DRN MPUL 
A52 2 Vacant 
A53 , DRN MPU2 
A54 DRN MPU2 
A55 EYA MPU2 
AD56 ’ BYA : MPU2 
A57 - Vacant 
A58 DRM MPU2 
A59 DRM MPU2 

- AGO DRM MPU2 
A61L DRM : MPU2 
A62 DRM A MPU2 
A63 DRM MPU2 
A64 DRM MPU2 
A65 DRM MPU2 
A66 DRM MPU2 
A67 DRM MPU2 
A68 DRM MPU2 
A69 DRM MPU2 
A70 DRM MPU2 
A71 DRM MPU2 
A72 DRN MPU2 
A73 DRN MPU2 
A74 DRN MPU2 
A75 DRN MPU2 
A76 FEA NS2 
A77 FEA NS2 
A78 NHF NS2 
A79 NHF NS2 
A80 NHF NS2 
A81 NHF 5 NS2 
A82 NHF NS2 
A83 NHF NS2 
A84 NHF SZR 
A85 NHF SZR 
A86 , KDN RAG/KEY 
A87 KDN ; RAG/KEY 
A88 KDN RAG/KEY 
A89 EMB RAG 
A90 RMB . RAG/KEYU 
AQL EHK IDI 
A92 EHK HMI/VMI 
A93 EHK PRT/SMI 
A94 ~ EHK IDI 
A95 EHK IDI 
A96 ENK IDI 
AQ7 MDP NS1 
A98 MDP NSL 
A99 MDP NS1 
A100 : MDP NS1 
A101 MDP NS1 
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LOCATION CARD TYPE CIRCUIT 


A3A102 EHK NSL 
A103 FEA NS1 
A104 FEA NS1 
A105 RHF HMI/NS1 
A106 NHF. NSL 
A107 NHF NS1 
A108 NHF NSL 
A109 EHK IDI 
A110 EHK IDI 
Alll NFE HMI/VMI 
Al12 NFE SMI 
Al13 EHA : HMI/VMI 
All14 RHG HMI/VMI 
A115 CHP HMI/VMI 
A116 RHF HMI/VMI 
All7 7 EHA HMI 
A118 RFL HMI 
All19 = Vacant 
A120 = Vacant 
Al21 is Vacant 
Al22 = Vacant 
A123 DRM MPUL 
Al24 DRM MPUL 
A125 so Vacant 
A126 DRL MPUL 
Al27 DRL MPUL 
A128 RHF MPUL 
Al29 DRJ MPU1/MON 
A130 DRH MPUL 
A131 DRL MPUL 
A132 EHK MPU1L 
A133 AFA MPUL 
A134 AFA MPUL 
A135 RHF MPUL 
A136 DRL MPUL 
A137 DRL MPUL 
A138, DRN MPUL 
A139 DRN -MPUL 
A140 DRN . MPUL 
Al41 DRN. MPUL 
A142 i Vacant 
A143 = Vacant 
A144 i Vacant 
A145 = Vacant 
A146 DRN sd MPU2 
A147 = Vacant 
Al48 = Vacant 
A149 = Vacant 
A150 DRL MPU2 
AlS1 DRL MPU2 
A152 RHF MPU2 


A153 DRI MON/MPU2 — 
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LOCATION CARD TYPE CIRCUIT 


A3A154 DRH MPU2 
Al55 DRL MPU2 
A156 EHK MPU2 
A157 AFA MPU2 
A158 AFA MPU2 
A159 RHF MPU2 
A160 DRL MPU2 
A161 DRL MPU2 
A162 DRN MPU2 
A163 DRN MPU2 
Al64 DRN MPU2 
A165 DRN _ MPU2 
A166 FEA SDCV/KEY 
Al67 RHF NS2 
A168 EHK NS2 
A169 EJC TM 
A170 KDM RAG/KEY 
AL71 RRF MAMO 
A172 * 

A173 RRF MAMO 
A174 * 

A175 MDP ATT/DIGS 
A176 MDP NS2 
Al77 MDP NS2 
A178 MDP : NS2 
A179 MDP NS2 
A180 MDP NS2 
A181 EJC MP 
A182 NFE MP 
A183 NFE MP 
A184 NFE MP 
A185 NFE MP 
A186 NFE MP 
A187 EHK MP 
A188 EHK MP 
A189 EHK MP 
A190, EHK MP 
A191 EHK MP 
A192 EHK MP 
A193 EHK MP 
A194 RFL IDI 
A195 CHP MP 
A196 RHF MP 
A197 RHF MP 
A198 CHH MP 
A199 RHF MP 
A200 RFL IDI 
A201 RHG MP 
A202 RHF MP 
A203 RHG MP 
A204 GHK MP 
A205 RQA MP 
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LOCATION CARD TYPE CIRCUIT 


A3A206 RQA MP 
A207 - Vacant 
A208 = Vacant 
A209 JHD MP 
A210 JHD MP 
A211 JHD MP 
A212 JHD MP 
A213 JHD MP 
A214 JHD MP 
A215 JHD MP 
A216 JHD MP 
A217 JHD s MP 
A218 BHL MP 
A219 BHL MP 
A220 RHG CLK 
A221 - Vacant 
A222 FEA CLK 
A223 FEA CLK 
A224 FEA CLK 
A225 FEA CLK 
A226 FVC CLK 
A227 CHP SDCV 
A228 CHP MAMO 
A229 RHF MAMO 
A230 NFE MAMO 
A231 NFE MAMO 
A232 AFA SDCV 
A233 SHU SDCV. 
A234 SHY SDCV 
A235 KMA SDCV 
A236 * 

A237 * 

A238 RHF SDCV 
A239 KMC SDC 
A240 x 

A241 KMB SDCV 
A242 * 

A243 KMB SDCV 
A244 ‘gd 

A245 KMB SDCV 
A246 i 

A247 KMB SDCV 
A248 * 

A249 KMB SDCV 
A250 * 

A251 KMB SDCV 
A252 * 

A253 KMB SDCV 
A254 = 

A255" KMB SDCV 
A256 ¥ 

A257 KMB SDCV 
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LOCATION CARD TYPE CIRCUIT 


A3A258 * 
A259 KMB SDCV 
A260  % 
A261 KMB SDCV 
A262 * 
A263 KMB SDCV 
A264 * , 
A265 KMB SDCV 
A266 * 
A267 KMB SDCV 
A268 id 
A269 KMB ‘ SDCV 
A270  * 
A271 FPM ) 
A272 - ) 
A273 * ) 
A274 * ) 
A275 “ ) 
A276 * ) 
A277 * ) Power Supply 
A278 * ) 
A279 * ) 
A280 id ) 
A281 * ) 
A282 ie ) 
A283 mi ) 
A284 bs ) 
A285 * ) 
A286 TP ) 
A287 * ) 
A288 * ) 
A289 * +) 
A290 > ) 
A291 x ) Test Panel 
A292 * ) 
A293 is ) 
A294 = ) 
A295 i ) 
A296 * ) 
A297 id ) 
A298 FPN 
A299 * 
A300 FFG MON/CLK 
A301 FFG is MON 
A302 FFG MON 
A303 FFG MON 
A304 FFG DIM 
A305 FEA DIM 
A306 RHG MON 
A307 EJC MON/IDI 
A308 CHP” MON 
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LOCATION CARD TYPE CIRCUIT 


A3A309 RHF MON 
A310 TSS MON 
A311 FMF ON 
A312 AFA IDI 
A313 EHK IDI 
A314 = : Vacant 
A315 - i Vacant 
A316 DRM MPU3 
A317 DRM MPU3 
A318 DRM MPU3 
A319 DRM MPU3 
A320 DRM MPU3 
A321 DRM ; MPU3 
A322 EYA MPU3 
A323 DRL MPU3 
A324 DRI MPU3 
A325 DRH MPU3 
A326 DRM ‘ MPU3 
A327 DRL MPU3 
A328 EHK MPU3 
A329 AFA MPU3 
A330 AFA MPU3 
A331 RHG. MTI 
A332 DRL MPU3 
A333 F DRN MPU3 
A334 = Vacant 
A335 DRN : MPU3 
A336 DRN MPU2 
A337 DRN MPU3 
A338 DRN MPU3 
A339 DRN MPU3 
A341 = Vacant 
A342 RHF MTI 
A343 GHK MTL 
A344 FEA MTL 
A345 EHK MTT 
A346 RHF NS3 
A347 FEA ‘ NS3 
A348 FEA NS3 
A349 EHK NS3 
A350 MDP. NS3 
A351 MDP NS3 
A352 MDP NS3 
A353 MDP NS3 
A354 MDP. NS3 
A355 NHF NS3 
A356 NHF NS3 
A357 NHF NS3 
A358 NFE MTI 
A359 NFE PTI 
A360 NFE MTI 
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BLANK 


LOCATION CARD TYPE CIRCUIT 


A3A413 
A414 
A415 
A416 
A417 
A418 
A419 
A420 
A421 
A422 
A423 
A424. 
A425 
A426 
A427 
A428 
A429 
A430 
A431 
A432 
A433 
A434 
A435 
A436 
A437 
A438 
A439 
A440 
A44l 
A442 
A443 
A444 
A445 
A446 
A447 
A448 . 
A449, 
A450 
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Power Supply 


Power Supply 


Power Supply 
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SECUNDARY MULE UFERATLON 


THE SECONDARY MODE IS USED WHEN A FAILURE OF THE CFU, MMU, OR SDC HAS 
OCCURRED. FROGRAM PROCESSING, IN THE SECONDARY MODE, IS UNDER CONTROL OF 
FCC FIRMWARE INSTEAD OF COMPUTER PROGRAMME. ALL FUNCTIONS. REQUIRED FOR 
WEAPON AND TUBE CONTROL, INCLUDING. WEAFON FRESETTING, FIRING AND GUIDANCE 
ARE PROVIDED FOR ONE TORFEDO AT A TIME AND UF TO FOUR MISSILES AT A TIME, 
BY ONE FCC COMMUNICATING DIRECTLY WITH THE WDC. 


SECONARY. MODE IS RESTRICTED TO A SINGLE CONSOLE. CONSEQUENTLY, ONLY A 
SINGLE TARGET CAN BE CHOSEN, A SINGLE WEAPON TYPE OR WATERSHOT ASSIGNED, 
AND TUBES ALLOCATED TO MEET THE FOLLOWING CRITERIA: 

1) UF TO FOUR UGM 84 (THREE IF IN THE LIMITED POWER MODE). 

2) ONE MARK 48. 

3) UP TO SIX WATERSHOTS. 

4) TUHE UGM 84 CAN ONLY BE PRESET IN BOL AND SELF LEVELING MODES. 


ENTRY INTO SECONDARY MODE 


THE SECONDARY MODE IS ENTERED AS A RESULT OF SETTING EITHER, BUT ONLY ONE 
FCC MODE SELECT SWITCH TO SECONDARY. be 


1) COMMUNICATION BETWEEN THE TWFCSI OF THE FCC SET TO SECONDARY AND THE CFL 
IS INHIBITED, THE SECONDARY INITIALISATION TOTE IS DISFLAYED ON THAT 
CONSOLE, AND DIRECT COMMUNICATIONS BETWEEN THAT CONSOLE AND THE WDC IS 
ESTABLISHED. 


2), THE CRT OF THE CONSOLE SET TO SECONDARY IS AVAILABLE FOR THE NORMAL 
FUNCTION OF A TACTICAL FCC, ie, ALL PAGES EXCEPT WCD, SID, AND TRNG. 


3) THE REMAINING EQUIPMENT IN THE CONTROL ROOM CAN OPERATE IN ANY OF THE 
OTHER SYSTEM MODES: TACT, TRNG, OR TEST. 


4) THE ENABLING OF SECONDARY MODE IS COMPLETE WHEN THE SAFE/FIRE KEY IS 
SET TO FIRE AND THEN BACK TO SAFE. 


S) THE SECONDARY INITIALISATION TOTE IS DISPLAYED ON THE LEFT HALF OF THE 
TOTE DISPLAY PANEL. THE TOTE PROVIDES THE CAPABILITY OF DESIGNATING 
THE WEAPON TYPE AS WARSHOT OR EXERCISE QAND THE ENTRY OF CURRENT TIME. 
IT ALSO PROVIDES INSTRUCTIONS TO ENABLE THE SECONDARY MODE ANFD A 
READOUT OF MICROPROCESSOR ERRORS. 


6) ON COMPLETION OF INITIALISATION, CYCLE THE TOTE TO THE THREAT TOTE AND 
ENTER OWN SHIP AND TARGET PARAMETERS. ( UP. TO FOUR THREATS ) 
AUTOMATIC POSITION KEEPING IS INITIATED. WHEN OWN SHIPS DATA HAS BEEN 
ENTERED. = 


A MORE IN DEF TH DESCRIFTION OF THE SECONDARY MODE OF OFERATION IS 
CONTAINED IN ABR 5297, CHAF.3, SECT.2, PAGE 350. 
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CASUALTY MODE OPERATION 


"HE CASUALTY MODE IS USED WHEN THE WDC CANNOT PROPERLY COMMUNICATE WITH THE 
JARFOON MISSILES IN THE TUBE. THE TOAD PROVIDES CONTROLS AND INDICATORS TO 
SLLOW SELECTION, FOWER UF, AND FIRING GF GNE MISSILE AT ONE TIME IN A 
SEQRINGS ONLY LAUNCH EMPLOYING SELF LEVELLING. 


CASUALTY MODE SFPERATING PROCEDURE 


t) ATTACH ‘THE SPECIAL B-LINK CABLE BETWEEN THE TOAD CONNECTOR J& AND THE 
C-UNIT ON THE DESIGNATED TUBE. 

2) AT THE TOAD FRONT PANEL, SET THE 115 46@HZ AND 24VSS CIRCUIT BREAKERS 

TO ON AND ENSURE INDICATORS ARE LIT. 

OPEN THE LOCKED COVER ON THE FRONT OF THE TOAD. 


3) 

4) SET THE 2@5V 40@HZ AND THE +/-28VDC CIRCUIT BREAKERS TO ON. 

5) SET THE STEER SWITCH TO THE LEFT OR RIGHT. 

5) PRESS THE SELECT OF FWR SWITCH INDICATOR, ENSURE INDICATOR IS ON. 
( SEE NOTE A. ) 

7) PRESS THE READY/ITL SWITCH INDICATOR, THE INDICATOR SHOULD LIGHT AND 
THE ITL SIGNAL IS SENT TO THE MISSILE. AT 2.5 SECONDS AFTER THE SWITCH 
IS PRESSED, THE FULL THRU ENABLED INDICATOR COMES ON IF THE MISSILE 
ENABLED SIGNAL HAS BEEN RECIEVED FROM THE MISSILE. 

a) PERFORM THE PULL THRU FROCEDURE FOR THE DESIGNATED TUBE TO DISCHARGE 
THE MISSILE. ¢( SEE NOTE B ) 

NOTE A 


SHING SELECT INITIATES THE FOLLOWING SEQUENTIAL ACTIONS: 


a) THE UGM A-LINK MONITOR SIGNAL IS TRANSMITTED TO THE TUBE. 

6) A POSITIVE RESPONSE FROM THAT TUBE RESULTS IN THE IDENT/STATUS POWER 

IGNAL BEING TRANSMITTED TO THE. MISSILE. 

SECONDS AFTER THE IDENT/STATUS FOWER SIGNAL HAS BEEN TRANSMITTED, 
THE TOAD MONITORS THE MISSILE PRESENT AND CAPSULE STATUS SIGNAL LINES 
FROM THE MISSILE. 

d) RECEPTION OF THESE SIGNALS CAUSES THE IMMEDIATE TRANSMISSION OF THE 
DC MONITOR/RESET POWER SIGNAL TO THE MISSILE. 

2) RECEPTION, THEN,OF A "TRUE" BOOSTER SAFE SIGNAL AND A "FALSE" BOOSTER 
ARMED SIGNSL CONNECTS OPERATE POWER TO THE MISSILE AND TURNS ON THE 


ITED, THE READY INDICATOR COMES 
TO FIRE. 


S S AFTER "ERATE POWER IS 
ON TO INDICATE THAT THE MISSILE 


INCSTIGN, INDICATED BY THE ABSENCE OF LIGHTED 
ER FIRING SEQUENCE SND THE TIME PERTODS SFECIFIED, 
ARE TO BE PERFORMED: 


Im THE EVENT OF A MALI 
TCATORS IN THE PROF 
FOLLOWING CANCELLATION/ SHUTDOWN FPROCEDU 


&) IF, AFTER FRESSING THE SELECT/OF FPWR ITCH INDICATOR, THE OF FWR LAMP 
DOES NOT COME DON (AFTER APPROX 26 SECS PRESS THE SELECT/OF FWR SWITCH 
INDICATOR A SECOND TIME TO REMOVE DCMUNITOR/RESET POWER AND IDENT/ 
STATUS POWER SIGNALS, [N THAT ORDER. FROM THE MISSILE. 

IF, AFTER PUSHING THE READY/ITL SWITCH INDICATOR, THE PULL THRU ENABLED 
LAMP DOES NUT COME ON (AFTER AFFROX 2.5 SECS), PRESS THE SHUTDOWN 
SWITCH INDICATOR TO ORDER CAPSULE SAFE OF THE MISSILE AND THEN FRESS 
THE SELECT/OF fF WR SWITCH INDICATOR TO REMOVE ALL POWER TO THE MISSILE. 


WEAFON TESTING 


Section 1 


INTRODUCTION 
» Aim 
1. To prove correct pre-launch data transmission from 


ME48 warshot and pratice weapons. 


Bi To prove correct pre-launch'data transmission from 
UGM84 warshots, UGM84 practice rounds and EHCTV’s. 


Fre-requisites 


Sle A fully serviceable combat system. 


Safety Precautions 

4. Under no circumstances will transmission checks be 
conducted on ME48, UGM84 and EHCTV weapons outside of a shut 
torpedo tube. 


a If indications of a flooded ‘A’ cable are observed, 
secure weapon supply power and tube select immediately. 


6. If indications of ‘Weapon Alarm’ are observed testing 
is to cease until cause is located. 


NOTE: Power on times for 48, 84 (38 minutes) must not be 
exceeded. 

References 

hie. AFTF 23 (Submarine Firing and certification manual 
ABR 5297 (SFCS MARK 1 MOD 1) 
ABR S486 (WHOFS)-OF31 (MK48) OFS3 (UGM-84) 

OF 17 WEAPON LOADING 
Facilities 
8. Equipment 


a. ME48, MK4BF, UGM84, UGM84TM or EHCTV as 
appropriate. 


b. MK22 simulator 


4. 


Ge SDM 
d. Fortable CT units. 
e. 48-1 and 84-1 test cables. 


ie DLS operational. 


9. Fersonnel 


a. Torpedo Officer. 


bs FOUW 
Gs SFCS maintainer. 
Duration 
10. As required. 
Procedures 
11. As per Section Two. 
Records 
126 Weapon. Log 
13. DLS tape to RANTAU if any tests are unsuccessful. 
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Section 2 


(ME48 torpedoes) 


Fre-requisite: SFCS OFF-LINE (EMBARKATION TEST) 


i, Off-line testing complete and correct for WDC loop, 48 
internal and 48 loop-back for all firing tubes (DT1-DTS). 


Be DLS off line tests correct (Status, Read/Write). 
(On first loading of weapons): e 


Procedure 


4. Ensure AC & DC power breakers on WDC are OFF before 
loading weapon in tube. 


2 Load torpedo MK48 into tube in accordance with OF17. 

a. Verify and record torpedo configuration. 

4. Verify that designated torpedo tube is completely 
secured. 

5. Make AC and DC power breakers on WDC for nominated 
tube(s). 

é. With SFCS in OFF LINE TEST mode select Weapon Test for 
tubes to be tested. 

7 Conduct Weapon Test. 

8. On successful completion on test, de-select. 

OS Ensure WDC AC. and DC. power breakers are off. 

12. Withdraw and stow weapon. 


Pre-requisite: SFCS — ON LINE (OPERATIONAL TEST) 


2d. Off-line testing complete and correct for WDC loop, 48 
internal, 48 loop-back for all firing tubes (DT1-DTS5S). 

2. DLS off-line tests correct (Status & Read Write). 
Heads cleaned. 

3. SFCS on line. 

4. : DLS on-line tape loaded. DLS to be running in trials 
mode when conducting weapon checks. Tape may be rewound and 
re-used if weapon correct. If weapon fails, DLS tape to. be 


returned to RANTAU for analysis. 
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Procedure 


1a. 


Ensure AC and DC power breakers on WDC to OFF before 
loading. 


Load a torpedo MK48 into tube in accordance with OF17. 
Verify and record torpedo configuration. 


Verify that designated torpedo tube is completely 
secured. “a 


Make AC and DC power breakers on WDC for nominated 
tube. 


Select correct weapon type on TOAD selection switches. 


Enter a THREAT on SFCS that is within weapon limits 
(use CDC keyboard periscope set up for ease of entry.) 


a. CHOOSE a target. 

b. ASSIGN a ME4B. 

Cc. ALLOCATE tube to be tested. 
SELECT tube to be tested. 
Confirm MATCH indicator lit. 


Alter all two state and multi-state presets one at a 
time, confirming that MATCH lights after each 


alteration. 


11. 


On WCD page select GA by light pen. Alter GA to 
achieve both left and right gyro angles. Confirm 
MATCH lit. Alter GA to greater than 165 left or 
right. Confirm MATCH existinguished and warning GA 
OUT OF SOLUTION shows on screen. Set GA to 088 before 
deselecting. 


Press EX-BIT. Note EX lit (this tests the tone 
commands via guidance wire). 


Confirm MATCH lit. 

Alter all. Fost Launch two state/multi state presets 
one at a time. Observing TIF lamp lights as signal 
passed on wire. Confirm MATCH lights after each 
alteration. 


Select MAN. 


92. 


14. Send steer commands. Observe TIF. 
(Note MATCH will be lost due to misalignment, not a 
defect.) Return GA to @°. 
LZ, Fress EX-BIT, confirm EX lamp extinguished and presets 
revert to selected tactic on WCF page. 
18. DESELECT TUBE 
Notes: 


es Failure to obtain MATCH; press SET/READBACK to 
ascertain which pre-set is not algined: Attempt 
to alter that preset to obtain MATCH.. 


2 If MATCH still not obtained check WDC breakers, 
TOAD switches, guidance wire, ‘ER’ link ‘A’ cable. 


tal 


Test another weapon in the same tube to prove 
tube circuits before rejecting weapon. 
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Section Three 


(UGM84 EHCTV) 


Pre-requisite 


1, Off line testing complete and correct for WDC loop, 84 
internal 84 loop back. 
2. DLS off-line tests correct (Status, Read-Write). 
Heads cleaned. 
3. SFCS on-line. 
AN a.  DLS-on-line, tape loaded. . 
b. DLS to be running in trials mode when conducting 
weapon checks. Tape may be rewound and re-used 


if weapon correct. 


Ce If weapon fails, DLS tape to be returned to 
RANTAU for analysis. 


Procedure 


Se Load UGM/CTV into tube in accordance with OF18 

Gu. Verify and record capsule configuration. 

7. Verify that designated torpedo tube is completely 
secure. 

8. Make AC-DC power breakers on WDC. 


Set TOAD switch to UGM84. 
Set heater on TOAD to ENABLE. 


bo a. Enter a THREAT on SFCS (within weapon limits). 
b. Choose TARGET. 


Cc. Assign UGM. 


d. Allocate tube to be tested. 
10. Select tube. Note time UGM is selected (total 30 
mins for UGM84 TM). 
11. Confirm MATCH. 
:3°’Thére will be a delay as weapon responds of approx 22 
secs. 


UGM COMMS FAILED XX will show on ARO of page, this is 
not a fault and will disappear when MATCH is obtained. 


Fe. 


12. : Conduct BIT by pressing EX-BIT switch on TWFCSI. 
Test takes approx 2@ sec during which time MATCH will 
extinguish. At successful completion of BIT, EX-BIT lamp will 


extinguish and MATCH illuminate. If BIT is unsuccessful 
FAILED lamp will illuminate on EX-BIT switch/indicator on 
TWFCSI. (Tube must be de-selected/reselect to clear FAILED 
LIGHT. 
13. After conducting BIT cycle through the Search Fattern 
Options on WCD page. Ensure MATCH remains for all patterns. 
14. If weapon will not match or pass BIT test in another 
tube, change ‘A’ link. If still unsuccessful reject “weapon. 
Note: 


1. Test tube/SFCS with SDM to ensure correct 
operation of system. 


Zu When flooding tubes for firing SELECT tube being 
flooded, observe MATCH, any loss of MATCH will 
indicate possible water ingress. 


Note total time power is applied for UGM - record 
in weapon log. ‘ 


Alarms 


15. There are a number of alarm conditions associated with 
HARFOON/EHCTV testing and firing. They are summarised as 
follows: 


a. CD Flood. This alarm signifies moisture in the 
CD unit on the inside of the tube door. To 


rectify this problem the tube will have to be 
drained down and the rear door opened to gain 
access to the plug. Any moisture found should 
be removed, and a new ‘O’ seal installed, great 
care has to be exercised in installing this plug 
to prevent leaks. 


b. Weapon Alarm. This alarm is a firing interlock 
and can be caused by a variety of reasons namely: 


q1) ‘A’ link not present or open circuit; 


‘A’ link monitor not correct; 


(3) Inventory not a UGM84 on TOAD; 


(4) leak detectors in CTV active ie 


(5S) booster armed; 


a5. 


(6) booster not safe; 
(7) Missile Enabled; 
(8) ITL nat latched. 


16. ~ Most likely causes of WEAPON ALARM in EHCTV firings 
are switches not correct or open circuit in the A cable. Any 
open circuit or moisture in the Hockey Fuck end of the A cable 
will result in a WEAFON ALARM. To rectify these problems the 
CTV will have to be partially withdrawn and the A cable 
replaced, thorough inspection of the capsule connector should 
also be made to ascertain damage. 
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MARK 22 MOD 1 WEAPON SIMULATOR 


OPERATING INSTRUCTIONS 


Connecting up procedure. 


The Mark 22 weapon simulator requires 115 Vo]t 400 Hertz 
3 Phase and ?4 Volt DC external. suppleis. These supplies 
are feed to the weapon simulator, via socket 72, from two 
sockets mounted on the starboard side of the fore-ends, 
just aft of the Mark 1 weapon simulator. The other 
supplies are feed via an "A" link from the SFCS. The "A" 
nk is connected to the weapon simulator, from a tube 


"B" link,. via a’portable "CD" unit or through the rear 
door. A guidance wire must be connected between the "A" 
and 


RB" links. 


a. Check external 115V 400 Hz 34 and 24 vnc sockets are 
switched OFF. 


be Check the circuit breakers, on the hottom left hand 
side of the weapon simulator, for: - 26 vnc, + 30 
voc, - 30 vor and 115 VAC, are OFF. 


Cc. Check that the 'monitor circuit' switch is to the 
NORMAL position. 


da. Check that the 'continuity' potentiometer is rotated 
1/3 clockwise. 


e. Check that the 'continuity' switch is to the 
CONTINUITY OR REATTACK position. 


fs. Check that all multistate and two state switches are 
to NORMAL. 


gq. Check that the TDS is reset. 


he Check that the wnC contractor panel is set up as 
follows: 


ACPS . DCPS GS/PP PRE FIRE MS FS 


WG-Y ON ON ON OFF ON ON 


Initial Turn On. 
a. Switch the external supplies to ON. 


bs Make the weapon simulator circuit breakers for - 26 
voc, +30 vpc, = 30 VDC and 115 VAC. 


7. 


Check that the green light above the 115 VAC circuit 
breaker illuminates. 


Check that the 'phase rotation' lamp illuminates. 


Check that the 'voltage monitor' meter is 
illuminated. 


Check thaty the 'shutdown' and 'X10' indicators are 
illuminated. Press each reset switch and check that 
each indicator is extinguished. 


Check that onl'v one indicator for each two state and 
multistate is illuminated. 


Check that either the 'ceiling or op depth' indica- 
tor is illuminated. 


On selecting W/G-Y. 


a. 


b. 


Check that the greeen lights above the -26 vnc, +30 
vnc and - 30 vbC circuit breakers are illuminated. 


Press the 'reset' switch up until all chattering 
stops. 


Check that the continuity current on the 'voltage 
monitor’ meter is 1.5 mA. 


Check for a 'match' on the TWFCST. If not refer to 
paragraph 7. 


Check for a 'ready' on the TWFCSI, when the sub- 
marine speed and depth are within limits, and the 
following indicators are illuminated on the TWFCSI 
and TOAD: 

(1) Patrol ‘Ready 

(2) Action Ready 

(3) Standby Ready 


(4) Bowcap Open 


(5) Tube Selected. 
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On Firing. 


a. When the firing solenoid lifts, trips the TDS. 


b. Check that the +30 VDC and - 30 VNC indicators are 
extinguished. 


Ce Check that the 'fire', ‘imoulse' and 'motor start’ 
indicators are illuminated. 


a, Check for ‘continuitv' on the voltage monitor meter. 


After F ng. 

If acquisition is required, place the 'monitor' switch to 
ACOUTRED If a broken wire is to be simulated, place the 
‘monitor' switch to OFF. The X10 will come on every time 
the x10 button is pressed on the TWFCSI. It has no 
effect on the weapon simulator other than to illuminate 
the X10 indicator, and it must be manually reset each 
time. 


Maintenance Checks. 


a. If the 'match' indicator is extinguished on the 
TWFCSI: 


(1) Deselect the tube, then reselect the tube, 
reset the weapon simulator. 


(2) Check all two-state and multi-state switches 
are to NORMAL. If the switch is to HOLD or 
OVERRIDE switch to NORMAL and reset the weapon 
simulator. 


(3) If a two-state or multi-state is incorrect in 
the NORMAL switch position, put the switch to 
OVERRIDE and rotate the ‘override control' knob 
until the required state is achieved. Place 
the switch back to the NORMAL position and 
check for a 'match' on the TWFCST. 


(4) Check that the TOAD inventory switch is to 
W/G-Y. 


b. If the 'ready' indicator is extinguished on the 
TWFCSI, check that the monitor switch is to MONITOR. 


Cs. If no wire or guidance, check that the continuity 
current is 1.5 mA and that the guidance wire is 
connected. 


STATIC POWER INVERTER OPERATING PROCEDURE 


THE STATIC FOWER INVERTER MUST BE RUNNING TO ALLOW SUFFICIENT POWER To. 
FIRE 4 FULL SALVO OF SIX HARFOON MISSILES. 


CUIT BREAKER AiASCB1 TO ON FOSITION. POWER GUTPUT INDICATOR 
AFTER 4 SECONDS. 


ITPUT VOLTAGE ADJUSTMENT MUST BE VARIED IN THE FOLLOWING SEQUENCE DUE 


THE 
7 INTERACTION OF PHASE AB AND FHASE BC. 
CREASE €A, AB, BC. DECREASE AB, BC, CA. 


SHOULD SHOW i114- 


VULTABE SELECTOR SWITCH A1AéS1 TO CA. 
VAC. 


S UNTIL METER END 


> VOLTMETER AND ADJUST FOTENTIOMETER F 
RED VOLTAGE BETWEEN 114 AND 126VAC. 


4) SET VOLTAGE SELECTOR SWITCH A1ASS1 TO AB, VOLTMETER SHOULD SHOW 114- 
1246VAC. E 


5S) OBSERVE VOLTMETER AND ADJUST POTENTIOMETER R787 UNTIL METER INDICATES 
ANY DESIRED VOLTAGE BETWEEN 114 AND 126VAC. 


6) SET VOLTAGE SELECTOR SWITCH A1A6S1 TO BC, VOLTMETER SHOULD SHOW 114- 
126VAC, 


7) OBSERVE VOLTMETER AND ADJUST POTENTIOMETER R786 UNTIL METER INDICATES 
ANY DESIRED VOLTAGE BETWEEN 114 AND 126VAC. 


8) THE INVERTER IS NOW IN NORMAL OPERATING MODE. 


TURN. OFF 
1) REMOVE LOAD FROM INVERTER. 


2) CIRCUIT BREAKER A1lA6CB1 TO OFF. 


-) POWER OUTFUT INDICATOR LAMP GOES QUT. 


CAUTION 


DO NOT OPERATE THE INVERTER IN A NO-LOAD CONDITION IN EXCESS OF ONE HOUR. 


FURTHER INFORMATION ON ADJUSTMENTS, REFER TO NAVSEA S9314-AGQ-MMO-! BLAS eR5 
PAGE 6.1 (1660@HZ FREQUENCY ADJUSTMENT). 
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DATA LOGGING SYSTEM OFERATION 


PRE QPERATION CHECKS 


AT CONTROL BOX: 


TO LOAD TAFE: 


TO STOF TAFE: 


TO REWIND 


TAPE: 


1) 


1) 


2) 


SWITCH ALL TO HIGH DENSITY. 

UNIT SELECTED = ©. 

UNIT MODE = THUMBWHEELS SET TO 9,1.2,3. 
CLEAN HEADS WITH COTTON’ BUD AND ALCOHOL. 


FOWER SWITCH TO ON. 


ENSURE THE WRITE RING ON THE BACK OF THE TAFE IS IN. 
LOAD THE TAFE FOLLOWING THE DIAGRAM ON THE RECORDER. 


ENSURE CONTROL BOX, RECORDER AND FIRE CONTROL FOWER 
IS SWITCHED ON.. 


PUSH LOAD, TAPE WILL WIND ON TO A LOAD FOINT AND STOF. 
PUSH ON LINE, SMALL JUMPS WILL INDICATE TAPING DATA. 


ON LINE, LOAD, WRITE STATUS, AND WRITE ENABLE INDICATOR 
LIGHTS SHOULD BE LIT DURING TAPING. 


WHEN RECORDING IS FINISHED IT IS NECCESSARY TO FUT A | 
FILE MARKER ON THE TAPE. 


a) PRESS OFF LINE. 
b) WAIT APFROX SIX SECONDS. 


c) PRESS ON LINE, TAPE WILL MOVE TO WRITE FILE MARKER. 
d) PRESS OFF LINE. 


PRESS OFF LINE. 
PRESS REWIND, TAPE WILL REWIND TO THE BEGINNING OF TAPE. 


PRESS REWIND AGAIN, TAPE WILL WIND OFF. 


TAFE WILL LAST APPROX. 46 MINUTES. 


DLS MUST BE RUN FOR ALL. WEAPONS. FIRINGS AND DURING ALL WEAPONS 
TESTING. 
MUST BE SENT TO RANTAU FOR ANALYSIS. 


IF A DEFECTIVE WEAPON IS FOUND DURING TESTING, DLS TAFE 
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LIGHTEN LLRCULIT AND CUMFUNENT LAYOUT INFORMATION ive; 
er a eS 


REO, | WIRES 
fE2] smiero 

[ES] cenrme conducTorR 
PEt 


Electrical Cneckout 


a. Unscrew fastening screw holding together halves of PHOTOPEN unit cable 
assembly connector to gain access to wiring connections inside connector. 


b. With PHOTOPEN unit plugged into normal operating location (PHOTOPEN - IN 
jack at left end of PHOTOPEN intensifier/driver panel assembly mounted at bottom 
rear of display indicator cabinet), connect oscilloscope test probe to red-wire . 
connector (+5V input). Confirm that oscilloscope indication shows presence of +5V 
power source. 3 


c. Transfer oscilloscope ‘test probe connection to black-wire conductor 
(SWITCH OUT). Confirm that oscilloscope indication is between +3V and +5V with 
PHOTOPEN unit in its normal, relaxed state. 


d. Close PHOTOPEN unit housing.shells together, sliding outer shell forward 
over inner shell. Confirm that oscilloscope indication for black-wire conductor 
falls to low logic value between zero volts and +0.5V while solid-state switch 
inside unit is activated by this mechanical displacement. 


e. Transfer oscilloscope test probe to white-wire conductor (PULSE OUT). 
Confirm that oscilloscope indication is within +3V and +5V, with PHOTOPEN unit 
pointed away from display screen and held at least five feet away from fluorescent 
light or other equivalent light: source. 


f. Touch PHOTOPEN unit nose cone to active display screen so as to point unit 
directly at any clearly defined active display location (test pattern line, etc.). 
Confirm that oscilloscope indication for white-wire conductor shows recurrent low- 


PuLSE CIRCUIT 


The PHOTOPEN pulse circuit consists of photosensitive transistor Ql, pulse 
amplifiers Q2 and Q3, output amplifier U1A, two low-frequency feedback filters 
(primary filter C2, R1, R4 and secondary filter C3, C4, RS, R6), and other associated 
resistors and capacitors. The input to this circuit is the light beam emitted by the 
CRT screen when the electron gun is presenting an active display in the area at 
which the PHOTOPEN unit is pointing. The output from this circuit is a low-level 
logic pulse of approximately one-microsecond duration. The pulse is triggered when 
the light beam first strikes the PHOTOPEN unit and is repeated at CRT refresh-rate 
4ntervals while the PHOTOPEN unit is held pointed at the same target area unless the 
program terminates the display in that area. 

When the PHOTOPEN unit is pointed at the CRT display screen, the lens tube in 
the nose cone focuses the received light onto photosensitive transistor Ql. Transis- 
tor Ql is connected so that.its collector—base current path functions as a light— 
sensitive diode with reverse leakage current flow directly proportional to input 
light intensity. This path, activated by the received light, turns on amplifier Q2, 
which then turns off normally-on amplifier Q3 to activate a 100-mV signal input to 
output amplifier UIA. This condition drives the U1A output low. Within’a period 
of approximately one microsecond, ac coupling capacitor C2 in the Q2/Q3 switching 
circuit becomes sufficiently charged to turn off amplifier Q2, thereby turning 
amplifier Q3 back on.. These conditions remain in effect through a period of 
approximately ten microseconds, at which time capacitor C2 will have discharged 
sufficiently to let amplifier Q2 turn on again in response to the next light-beam 
strike. This sequence thus repeats continuously at CRT-refresh or unblanking 


{ntervals for as long as the PHOTOPEN unit is pointed at a light source of 
sufficdently changing intensity--hence a5 long as it stays pointed at a display 
screen area in the path of the active CRT light beam. 


Any potential false-alarm pulees that might be caused by a 60-cycle light 
source or by general circuit noise are bypassed by an input "T" filter, consisting 
of C2, Rl, and R4, and an output "pi" filter, consisting of C3, C4, RS, and R6. The 
primary, input-stage filter passes high-frequency input variations but modifies Q2 
biasing to minimize response to low-frequency signals by developing a voltage drop 
across R4, which is invisible to high frequencies. Any low frequency signals which 
do get past this input stage subsequently become absorbed by the secondary: output— 
stage filter, which is incorporated into the output amplifier feedback circuit. Thi 
pi-circuit filter absorbs low-frequency changes in the amplifier U1A output and 
compensates accordingly to effectively blank out circuit response to such signals. 


SWITCH CIRCUIT 


The independent solid-state switch circuit consists of light emitter/sensor 
subassembly LD] and output amplifier U1B, together with associated biasing resistors 
Light emitter/sensor subassembly LD1 contains a light-emitting diode and a photo- 
sensitive transistor, with an internal baffle between-them. Both-of* these component 
have access to an aperture in the inner shell of the PHOTOPEN housing assembly. 

When the outer shell of the PHOTOPEN unit is in ite normal spring-forced rearward 
position, an absorbant black coating on the inside of that shell covers the aperture 
absorbing all light emitted by the diode. Under these conditions, the photosensitiv 
transistor remains inactive, and the output from amplifier U1B is an inactive high 
logic level. 


When the operator causes the outer shell of the PHOTOPEN unit to slide forware 
by pressing the unit against the display screen cover plate, a polished, reflective 
surface faces the aperture. This surface reflects the light from the diode onto the 
transistor, causing that photosensitive device to conduct. This condition grounds 
the input to the output amplifier, making its output fall to a low logic level. The 
active low-level output remains in effect for as long as the outer housing shell 
remains pushed forward. As soon as that shell is released, however, the absorbant 
coating slides back to recover the aperture, shutting off the solid state switch. 
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PRINTER FLOTTER ENCODER ADJUSTMENT FROCEDURE 


HORIZONTAL ENCODER A1Bl ADJUSTMENT PROCEDURE 


WARNING 
MAKE CERTAIN THAT INPUT POWER TS TURNED OFF AT SOURCE AND TAG 
"DAGNER, DO NOT OPERATE". 
Set inpact printer in service position. 


Remove impact printer paper following procedures of para 
6-2.3b. 


Remove lead from AlTB5-1A and insulate. 


This is avoid damage to the horizontal driver card due to the 
printer running into the stops while the encoder is being 
adjusted. 


Remove back protective cover from horizontal encoder A1B1. 


Loosen clamp, adjust gap as shown in Figure 6-3.13 View B and 
tighten clamp. 


When doing this adjustment the distance specified is approxi- 
mately equal to an ordinary piece of paper folded in two. 


Care must be taken to ensure that if there is a slight wobble 
in the drive shaft that the encoder disc at no voint touches 
the adjacent surfaces. 


toe. 


10. 


11. 


12. 


13. 


14. 


(CONT'D) 


Connect: oscilloscope channel 1 at ATTB5-5A, ground connected 
to ATTB5- 8A. 


Remove "DANGER, DO NOT OPERATE" tag from CDC inptu source 
and restore power to. the CDC. 


WARNING 


EQUIPMENT OPERATES WITH VOLTAGES CAPABLE OF CAUSING SFERTOUS 
INJURY OR DEATH. ‘ 
OBSERVE STANDARD SAFETY PRECAUTIONS. 


Initialise the CDC following procedures of para 5-5.3. 


Move the print head assembly by hand to cause the encoder to 
rotate in a counter clockwise direction, and at a constant 
speed to give a clear wave form. 


Adjust variable resistor A1A7R6 to obtain a symmetrical 
square wave display. 


Connect oscilloscope channel 1 to A1TBS-3A. 


Adjust variable resistor AlA7R7 to obtain a symmetrical 
square wave display. 


Connect oscilloscope channel 2 to A1TB5-5A. 


Using oscilloscove channel 1 as trigger source, observe wave 
forms on channels 1 and 2 (Figure 6-3.13 View C). 


a. Loosen three mounting screws. 
b. Carefully move encoder to obtain wave form shown. 


‘Gs. Tighten three mounting screws. 


{os. 


aS: 


16. 


LS 


18. 


19. 


20. 


(CONT'D) 


Turn off CDC and tag "DANGER, DO NOT OPERATE". 


Remove oscilliscope leads. 


Replace A1B1l protective back cover. 


Replace. lead A1TRS- 1A. 


Return impact printer to normal operating position. 


Remove "DO NOT OPRRATE" 
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tag. 


VERTICAL ENCODER Al1B2 ADJUSTMENT PROCEDURES 


WARNING 


MAKE CERTAIN THAT EQUIPMENT INPUT POWER IS TURNED OFF AT 
SOURCE AND TAG "DANGER, DO NOT OPERATE". 


Set impact printer in service position. 


Remove. impact printer paper following procedures of para 
6-2.3q. 


Remove back protective cover from vertical encoder A1B2. 


Loosen clamp (figure 6-3.13 view B), adjust gap as shown, 
and tighten clamp. i 


Remove lead from terminal board A1T33-1A and jumper to power 
supply A3A431 black test point ™P (--). 
Remmove lead from A1TB3- 2A and jumper to power supply A3A361 


red test point (+5V) 


Connect oscilloscope channel 1 at vertical encoder A1TB3-5A 
and connect oscilloscope ground reference at side of A1TB3-8A 
conncected to ground. 


Remove "DANDER, DO NOT OEPRATE" tages from CDC input source 
and restore power to CDC. 


WARNING 


EQUIPMENT OPERATES WITH VOLTAGES CAPABLE OF CAUSING SERIOUS 


INJURY OR DEATH. 
OBSERVE STANDARD SAFETY PROCEDURES. 


\O7. 


1l. 


12. 


13. 


14, 


15. 


16. 


(CONT'D) 


Initiase CDC following procedures of para. 5-3.3. Observe 
that encoder rotates counter clockwise. 


Adjust variable resistor A1B2-R6 to obtain a symmetrical 
square-wave display. 
Connect oscilloscope channel 1 at ATTB3- 3A. 


Adjust variable resistor A1B2-R7 to obtain a symmetrical 
sqaure wave display. 


Connect oscilloscope channel ? at A1TB3-5A. 


Using oscilloscope channel. 1 trigger source, chopped, observe 
waveforms on channel 1 and 2 and proceed as follows (see 
figure 6-3.13 view C): 

a. Loosen three mounting screws. 

b. Carefully adjust encoder card to obtain waveform shown. 
Cs. Tighten mounting screws. 


Remove oscillosope and jumpers and re-install leads at 
A1TB3-1A and Al1TB3- 2A. 


Reinstall encoder back protective cover. 


Return impact printerto normal operating position. 
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‘Aa R6 MOUNTING 
CAME SCREW (3) 


ROTATION 


ENCODER 
DISC 


C2. GROUND 
TIE POINT 


CLAMP 


ADJUST 
UST GAR TO ENCODER DISC 


0.020 0.005 IN. 
ft 
VIEW A 8 
CIRCUIT CARD 
VIEW B 
apne Ge) al ee ee 
VIEW C 


CHANNEL B Sah Par eal a 


ENCODER ADJUSTMENT 
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COMMON PRINTER ERRORS 


CAUSE 


Printer slams into 
stops at high speed. 


Encoder out of 
adjustment, 


Printer field of 
print drifts to the 


Encoder out of 
adjustment. 


Printer on initial- 1. No inform 
ization, drives ation being 
right and returns, supplied to 
then does not con- the printer. 
tinue to run. 


2. Vertical 
drive, 
incorrect. 


Encoder out of 
adjustment. 


Vertical drive runs 
away. 


Driver card 
u/s. 


Vertical drive 
jitters or has 
backlash. 


Paper tears 
repeatedly. 


Paper tension 

or clutch ten 
sion incorrect. 
Tractor spock- 
ets misaligned. 


Perform procedure of 6-3.5. 
If this does not correct th 
fault check the encoder 

graticule disc for damage. 


Check the spacing of the 
encoder graticule disc, 
Probably set to too great a 
space. 

Perform Procedure 6-3.8. 


Enable ships head or sensor 
information. 


Check that the vertical 

drive makes a definite 

space ahead with no back- 

lash, and not change 

driver card. ! 


Perform procedure 6-3.4. 
If this does not correct 
the faul.t check the encoder 
graticule disc for damage. 


Replace card. 


Perform procedure 6-3.3. 


No. 


(CONT'D) 


CAUSE. 


CURE 


Missing_one or 
more full lines of 


information. 2s 
3. 
No information lL. 
written, 
2. 
3. 
Intermittent print- 1, 
ing. 
With printer Le 
switched off, the 
CDC operates corr- 
ectly, when printer ee 


is switched on the 
the CD EFR light 
extinguishes and 
the MPU to CPU 
address read all 
zeros. 


Hammer drive 
fuse blown. 
Possible 
short in 
ribbon cable. 
Stick solen- 
oid. 


Fuse blown 
for tape 
drive. 
Cassette 
assembly 
jammed, 
Print head 
set to far 
back. 


Drive screw 
bowed. 


Fuse or fuses 
blown in 

driver cards. 
Drives up in 
Driver card. 


Check fuses. 

Visually inspect cable 
for damage. 

Checl solenoids. 


Check hammer driver card 
fuses. 

Check ribbon cable for 
damage. 

Replace cassette 
assembly. 

Perform procedure 

6-3. 2e. 


Depending on the amount 
of adjustment available, 
adjust print head closer 
to the paper. 

If not enough adjust- 
ment replace drive 
screw. 

Inspect ribbon cable. 


Check and replace fuse. 
Replace card. 
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